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OFFICIAL NOTICE. ] 
Twentieth Annual Meeting, Western Gas Association. 
ne 


WESTERN Gas ASSOCIATION, 
OFFICE OF THE SECRETARY, 
New A.sany, Inp., April 13th, 1897. 


The 20th annual meeting of the Western Gas Association will be 
held at Cincinnati, O., May 19th, 20th and 21st, 1897, and will be called 
to order by the President, Mr. W. H. Odiorne, at 10 a.m., Wednesday, 
May 19th. 

The Grand Hotel has been selected as the headquarters for the mem- 
bers, and the sessions of the Association will be held in a suitable room 

~ ‘contained therein. A rate of $3 per day, American plan, has been ob- 
tained ; rooms with bath, extra. Those who desire cheaper rates can 
obtain them at the Palace Hotel, located on Vine and Sixth streets ; 
rates, $2 to $2.50 per day ; or at the Hotel Emery, European plan only, 
rooms, $1, $1.25 and $2 per day. It is advisable that all write and re- 
serve their rooms in advance of the meeting. 

The Executive Committee have arranged for the presentation of the 
following papers : 

‘* Revivification of Oxide of Iron in Purifiers,” by Mr. I. C. Baxter, 
Detroit, Mich. 














— 


‘*The Failure of the Commercial Attempts to Supply Fuel Gas in the 
United States,” by Mr. F. H. Shelton, Chicago, Ills. 

‘* Selling Gas,” by Mr. I. C. Copley, Aurora, Ills. 

‘* Leakage,” by Mr. E. H. Jenkins, Covington, Ky. 

‘** An Oil Tar Separator,” by Mr. John R. Lynn, Detroit, Mich. 

“‘Welsbach Street Lighting,” by Mr. H. Wilkiemeyer, Evansville, 
Ind. 

“Wrinkle Department,” edited by Mr. Geo. Treadway Thompson, 
New York. 

Mr. F. Egner, who is now in Europe investigating inclined retorts, or 
‘* slopers,” will send a communication giving the results of his investi- 
gations. 

The-Central Passenger Association, Trunk Line, Southern Passenger 
Association, and the Chicago and Alton, from all points in Illinois, 





| have granted rates of 1} fare for the round trip, conditional on 100 cer- 


tificates being presented to the Seeretary for indorsement. The territo- 
ry embraced by the above Associations includes all States east of the 
Mississippi river, except New England, and Wisconsin. 

All persons attending the meeting will purchase a first-class ticket at 
starting point, paying full fare for same, obtaining from agent a certif- 
icate stating that the person whose signature appears on same has pur- 
chased at full tariff fare one first-class ticket to Cincinnati, which certif- 
icate, after it has been signed by the Secretary of the Association and a 
representative of the above Passenger Associations, will entitle the pur- 
chaser théreof to a one-third rate returning home. 

All persons obtaining reduced rates must apply to agent at least 30 
minutes before departure of train. All station agents do not have a 
supply of certificates, but they may be obtained by request, if notifica- 
tion is made in time. Persons outside the territory embraced by Passen- 
ger Associations mentioned above should purchase a ticket to nearest 
point within said Association, and from there purchase a ticket to Cin- 
cinnati, obtaining a certificate which will entitlethem to aone-third fare 
returning to place from which certificate was obtained. 

All queries sent to the Secretary for the Question Box will be as- 
signed to members for answers. 

A cordial invitation is extended to members of other Associations to 
meet with us, and to participate in the discussions of papers pre- 
sented. 

The Secretary will be pleased to answer any communications pertain- 
ing to the meeting, and will mail blank applications to any who desire 
to become members of the Association. 

James W. Dunpar, Secretary. 








BRIEFLY TOLD. 
Be 

THE THIRD ANNUAL MEETING OF THE Texas Gas AND ELECTRIC 
Liat AssociaATION.—Our special correspondent ‘‘M.,” who was in 
personal attendance at the Third Annual Meeting of the Texas Gas and 
Electric Light Association, held in San Antonio, on Monday, Tuesday 
and Wednesday of last week, telegraphed a summary of what was done 
at the meeting. His lines show that the weather conditions were per- 
fect, that the hospitality of the city and of the Association’s direct hosts 
(the San Antonio Gas Company) was unbounded, that the technical 
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proceedings were up to a high standard, that the attendance was large 
and representative, and that the social features of the convention were 
enjoyable, many and diverse. The proceedings of the first day were 
opened in the Menger Hotel, Mayor Callaghan, of San Antonio, re- 
ceiving the members and their guests by a rather informal speech, 
which put everybody in good humor, and further impressed all that 
San Antonio was theirs during the time that they should remain within 
its boundaries. The welcome on behalf of the San Antonio Gas Com 

pany was cordial and effective ; in fact, the Company fully carried out 
the pledges made by its President, Mr. Kampmann, when some weeks 
ago he formally invited the Association to hold its meeting in San An- 
tonio. President Miller and Secretary Starr directed the proceedings 
with tact and resourcefulness, and the members completed the harmony 
by strict attention to business, when business wasthe order. Following 
the addresses of welcome came the annual message of President Miller, 
who said what he had to say in speech that could not be misunderstood. 
The balance of the first day’s proceedings, aside from purely routine 
matter, was taken up in this order: The paper by Mr. J. C. Lord, of 
Fort Worth, on ‘“‘ A Means of Largely Increasing the Summer Send- 
out of a Gas Works ;” the paper by Mr. H. L. Monroe, of Dallas, on 
‘*The Commercial Efficiency of the Incandescent Electric Light,’”’ and 
the paper by Mr. W. E. Holmes, of Austin, Texas, on ‘‘ Little Things.” 
These papers, in which many original points were brought out, all led 
to good discussions. The morning of the second day was given over to 
an inspection of the city of San Antonio, special trolley cars having 
been provided. The afternoon business sessions were taken up by the 
reading and discussion of a paper by Mr. W. M. Brooke, the paper on 
‘** A Few of the Many Details of Management,” by Mr. A. E. Judge, of 
Tyler, and a protracted argument over the contents of the Question Box. 
In the evening the Association enjoyed a royally good banquet, 55 par 

taking of the well-planned hogpitality of their hosts. On the last day 
of the meeting, the main features of the technical proceedings were the 
papers by Mr. J. D. Oliger, of Cleburne, on ‘‘ The Operating Expenses 
of Electric Light Plants,” and on ‘‘ The Storage Battery as an Adjunct 
to Small Electric Light Plants,” by Mr. W. L. Hall, of Mexia. The 
exhibition of gas and electric appliances was well arranged and attracted 
many visitors from the “‘ ordinary ” population of San Antonio, in ad- 
dition to, of course, all of the delegates to the convention proper. The 
membership rolls were increased by the addition thereto of 26 names, 
and Laredo was chosen as the next place of meeting. Our correspond- 
eat failed to send the names of the officers chosen for the ensuing year, 
nor did he say anything about the prospects for the proposed excursion 
to Monterey, Mexico. The meeting, although there was much of elec 

tricity in it from the gas man’s point of view in this section of the 
country, was an excellent one, and in due time acomplete report of the 
proceedings will appear in our columns. 





‘* FUEL AND REFRACTORY MATERIALS.’’—Such is the title of a work 
recently received by us, the author of which is Mr. A. Humboldt Sex- 
ton, F.I.C., F.C.S., of Glasgow, Scotland. Take it all in all, the au- 
thor has accomplished much in little, for within its 352 pages (nine of 
which are devoted to an excellent index), divided into 15 chapters, and 
enriched by i04 clear-drawn illustrations, he has in our opinion easily 
and well succeeded in making truth of the following ‘‘ intention,” 
which he outlines in the first paragraph of his preface: ‘‘ This little 
book is intended to meet a want which the author has felt for many 
years, namely, that of a manual dealing concisely yet comprehensively 
with the subject of fuel, and holding a place between such exhaustive 
treatises as those of Dr. Percy and Dr. Mills and Mr. Rowan, and such 
brief outlines of the subject as may be found in manuals of metallur- 
gy.” Chapter VII. should be particularly useful to gas men when in 
need of something to prompt them hurriedly over the determination of 
the value of gaseous fuel, even though in vein (as is the book as a 
whole) written rather for the metallurgist than for the gas engineer. It 
is a book that undoubtedly will not lie idle in the bookcase of the studi- 
ous gas engineer, for all that. The price of the book, neatly bound in 
cloth, is $2. 


Nores.—The proprietors of the York (Pa.) Gas Company have voted 
to increase the capital stock to $200,000, from $100,000. Many improve- 
ments will be made on the plant.——The consolidation at Kansas City, 
Mo:, has been completed. The business offices of the Missouri Gas 
Company have been closed, and Mr. Sweatnam has been appointed As- 
sistant Superintendent of the consolidated concern.—The franchise 
and all properties owned by the St. Joseph (Mo.) Light and Fuel Com- 
pany will be sold at public auction on June 12, in St. Joseph, pursuant 
to proceedings instituted in foreclosure by the Illinois Trust and Sav- 
ings Bank, as mortgage trustee. 











[Translated from Le Gaz, by Mr. Herman Poole.] 
New System for the Instantaneous Lighting and Extin- 
guishing of Gas Jets at Any Distance. 
Bc Ste 

The facility and quickness of lighting possessed by electric lamps sre 
obvious advantages in favor of this method of illumination ; but, 
thanks to electricity itself, gas is now able to enjoy the same advin. 
tages, and we can produce at any distance, and instantly, the lighting 
and extinguishing of any number whatever of gas jets for public illun- 
ination, as well as for special cases. 

Several attempts have hitherto been made in this direction, and scy- 
eral arrangements of eloctric lighting have been tried without having 
been put into practical use on a large scale. 

It is not so, however, with the system of lighting and extinguishing 
devised jointly by Mr. Egraz, Director of the Gas Works at Aix-les- 
Bains, Doctor Guyenot and Mr. Chateau, Constructing Electrical in. 
gineer of Paris (Guyenot & Chateau’s patent). 

At the last Congress of the Société Technique de l’Industrie du Gaz, 
held at’ Clermond-Ferrand, June 17, 1896, Mr. Egraz, assisted by Dr, 
Guyenot, showed us a specimen of the arrangement of the apparatus, 
and it was worked by them. This was, however, but a laboratory 
demonstration, so to speak ; the practical adoption remained to be ac- 
complished. 

Since then the invention has progressed. Several interior instal|a- 
tions have been put in service, with a success which is very flattering ; 
and, finally, for the last three months an entire section of the city of 
Aix-les-Bains has been provided with this new method of automatic 
lighting and extinguishing for the public lamps. 

A local session of directors of gas works, which convened at Aix-les- 
Bains on the 6th of last November, declared with what favility public 
lamps could be lighted or extinguished, partially or totally, by the 
installation of this new system of instantaneous lighting of gas 
jets. 

This invention, which gives to gas works the means of lighting or ex- 
tinguishing at will the whole or only a portion of the lamps used for 
public illumination in a city, gives the same advantage to special estab- 
lishments which possess a more or less large supply of gas jets, which 
should be instantly lighted or extinguished, even totally or partially, 
according to the conveniences or demands of the establishment. 

Summing up, this new method of lighting and extinguishing gas jets 
of all kines by electricity permits : 

1. In Public Installations.—To light and extinguish simultaneously 
all the gas jets in a given section, or a part only of the jets at a certain 
time and the other part at a later time. For example, all the gas jets 
could be lighted at 6 o’clock in the evening, a certain number of them 
being extinguished at midnight and the others at 6 o’clock in the morn- 
ing. We may likewise provide for the lighting in two portions by a 
single wire. : 

2. In Interior Installations, Cafés, Stores, Private Houses, Hotels, 
ete.—To control at a distance the lighting and extinguishing of any 
number of jet» whatever, either together or separately. 

8. For all Public or Special Installations generally.—It allows the 
abandoning of the pilot lights in all lamps fitted with this arrangement, 
often defective, and whose consumption in many cases demands con- 
sideration, and the employment of Welsbach burners by guaranteeing 
the maximum service to the mantles ; to remedy the troubles due to 
stopcocks and their use—stopcocks, especially after long use, are sub- 
ject to loss of a portion of the gas, sometimes very appreciable, even 
when we think they are perfectly shut; to have instantly in service in 
places of assembly, such as theaters, casinos, etc., usually lighted by 
electricity, an additional source of illumination, in cases of accidents 
happening to the central depots or on the line of distribution ; to close 
the meters at a distance in cases of fire, or at any time of the day when 
artificial illumination is not needed. 

All the jets of a section, each provided with such an electric appa- 
ratus as we shall shortly describe, are connected with a line emanating 
from a source of electric energy, piles, accumulators or dynamo, and 
provided with special rheostat commutators. 

Even when connected in line the burners are independent of each 
other, and an injury to one burner, even to the destruction of its lighter, 
does not prevent the others from working, unless the line is completely 
broken. The resistance of the apparatus being insignificant, ‘ow ten- 
sion currents are employed, even for installations having a large num- 
ber of burners. 

One of the important or characteristic elements of this invention con- 
sists of a distributor-obturator having a practically perfect cut-off, put 
in play by the electric current and having con:munication possible only 
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with the burner. The actual stopcock is done away with. It is replaced 
by a special piece of inoxidizable steel, resting by its weight on an ap- 
propriate seat in such a way as to close the gas orifice, after the prin- 
ciple applied in hydrostatics to the ball valve pump. With gas the 
closing is as perfect as with liquids. 

The movement of this steel piece, which moves up and down to open 
or close the gas opening, is obtained by means of a little piece of steel 
which is sometimes magnetic and sometimes neutral. To produce at 
will the magnetization and demagnetization of it they utilize in a par- 
ticular vay the current produced, whether by piles analogous to the 
Leclanché type commonly used for electric bells, or by accumulators, 
or by a dynamo. 

The current is caused to pass for one or two seconds through a little 
spool acting on the piece of steel. When this piece is magnetized the 
gas is turned on; when it returns to its neutral state the gas is turned off. 

At the moment the current passes, it acts on a small arrangement 
placed in derivation on the spool near the exterior opening of the gas 
and, according to the style of burner, the lighting is produced either by 
a spark or by the incandescence of a thread of special practically in- 
fusible composition. The pieces composing all the apparatus are very 
few and very simple, and the whole mechanism is not subject to de- 
rangement, 

For an installation intended for the public illumination of acity, all the 
burners are connected by an overhead or underground wire ; for in- 
terior installations the burners are connected with each other by wire 
like that used with electric bells. 

To light a city the control is effected by meaus of a table, placed 
either at the gas works or at a central station, controlling several sec- 
tions. In installations for interiors, the lighting or extinguishing is 
effected by means of buttons, analogous to those of electric bells. 

To obtain by means of a single conducting wire partial lighting and 
extinguishing, with public installations, there is added to a certain 
number of ordinary apparatus a permanent magnet, placed in a posi- 
tion such that it always influences the steel obturator and transforms 
thus the apparatus into a polarized apparatus, opening and closing with 
the current in the spool, and without the piece of steel being demag- 
netized. 

When the ordinary apparatus on the contrary has been once opened 
and lighted by any kind of a current, the piece of steel must be de- 
magnetized to produce extinguishment. This demagnetization is 
secured by passing through the spool special alternating currents of 
very low force and of decreasing intensity, produced by the continuous 
current, transformed by means of a special rheostat commutator. 

Let us consider now a system of lighting composed of two styles of 
apparatus, which may be arranged in any order desired. Suppose that 
the lighting must be carried out partially at two stages. In this case 
the winding of the spools must be such that they remain inert when a 
current of a given kind will light the ordinary burners which will be- 
come active the first. 

At 6 o’clock in the evening, for example, a current of the kind and 
intensity previously determined is passed for several seconds and the 
ordinary burners are lighted. At 7 o'clock for an instant is passed a 
current of the opposite kind. The ordinary burner remains lighted, 
but the polarized burners, which were inert to the first current, now 
light in their turn. 

At midnight there is turned into the line a current of opposite kind to 
the preceding; and consequently, of the same kind as the one used at 
6 o’clock—the polarized burners, the last ones lighted, are then ex- 
tinguished. 

At6 o’clock in the morning the line receives a very weak alternating, 
decreasing current by means of the rheostat commutator, and the ordi- 
nary burners are extinguished. 

To have a single lighting and two extinguishings all needed is, thata 
lighting current be sent over the line of such a polarity that it in- 
fluences at the same time the ordinary and the polarized burners. The 
polarity of the current has no influence on the working of the ordinary 
apparatus. 

The rheostat commutator is composed simply of a hand reel carrying 
two ribbons communicating with the two extremities of the line. These 
ribbons are put successively in contact with a plate by fixed posts. Turn- 
ing the reel by the hand the ribbons touch the post successively, send- 
ing along the line alternating currents, and with a decreasing intensity. 

Several arrangements may be adopted to obtain this result, but the 
detail thereof would be too lengthy to be given here. If accumulators 
are used, by a proper arrangement of the elements, only a single resist- 
ance need be used in the whole line. 

If a dynamo is used the resistances must be grouped in two distinct 





rheostats. Then it is easy to establish permanent communication be- 
tween the rheostats and the points of the commutator, giving, by work- 
ing the commutator, the desired currents. Whatever theoretically 
may be the working of the commutator, it is well to handle it with a 
certain slowness, to render the transformed currents perfectly harmless. 

The public lighting of a section of Aix-les-Bains is only one of the 
numerous applications of the new invention, which is destined to ren- 
der as much service in special positions as in city lighting. 

Any existing apparatus may be changed to this system without in- 
juring its elegunce in the 'east. With this new system of lighting and 
extinguishing we shall have no more stopcocks, no more leaks pos- 
sible by these stopcocks, so often in bad condition ; no more incon- 
venient lighters; no more burners with pilot lights; no more Wels- 
bach mantles broken by careless lighting. A push-button in any 
convenient place is all that is necessary; push it, and instantly all 
burners in the system, all heating apparatus, all cook stoves are lighted 
immediately. 

The absolute solidity of the apparatus gives perfect assurance of the 
complete shutting off of the meters, which may be worked automatically 
by the same method. 

Any number of burners whatever may be lighted or extinguished by 
means of a single button. We have, therefore, at our disposition all 
the combinations employed in electric lighting, to which are added 
the advantages of the convenience and economy which go with gas, 
which usually are to be had at the higher price of electricity. 








The Detection of Leaks in Gas Mains. 
aonselinigehs 

The Journal of Gas Lighting remarks that the question of leakage, 
or ‘‘ unaccounted for gas,” is one which is acknowledged to be of grow- 
ing importance. Owing tothe greatly extended use of gas, the network 
of mains is continually being increased both in length and diameter ; 
while the soil beneath the public streets is traversed in every direction 
by sewers, water pipes and different kinds of electric cables. Moreover, 
on account of the more general employment of gas for cooking, heating 
and motive power purposes, it has to be sent from the works at higher 
pressure, which has to be maintained throughout the day. Again, con- 
sumers demand reductions in price, so that as the annual amount of 
unaccounted-for gas tends to increase, the financial importance of the 
question is more keenly felt. Hencea simple, efficient and economical 
plan which enables the relative extent of the leakage in each district to 
be rapidly determined at all seasons of the year will be of great value 
to gas companies and municipal authorities. It is proposed in the 
present article to describe a plan which, it is claimed, possesses all the 
above named qualities, and to give a brief account of some of the re- 
sults obtained by it. 

To reduce the quantity of gas lost by leakage is to increase the pro- 
ductive capacity of the works, and to effect at the same time an annual 
saving. This will be of advantage to the supplying company in one or 
two ways: (1) If the cost of manufacture is reduced, the working 
capital is lowered in proportion. The weight of coal to be handled and 
screened, and of coke to be disposed of, will therefore also be decreased. 
The value of the gas saved, as a rule, repays in one year the first cost 
of the plant used for detecting the leaks. (2) The recovered gas is ren- 
dered available for sale. The economy realized in this case is on the 
mean selling price, for the quantity sold to the consumers is augmented 
by what is saved ; and the sum thus received is clear profit. Supposing 
the total sale increases in two or three years by 5 per cent. In the case 
where the sale was originally 100, the cost of production being 50 per 
cent. of the receipts, the former becomes 105, and the clear profit 55 
per cent.—an increase of 10 per cent. A further advantage resulting — 
from a prompt and easy detection of the leakage of gas is the freedom 
from the risk of accidents, explosionsor fires due thereto. Fortunately 
these are comparatively rare in England ; but when they do occur they 
are extremely costly. The first object of a leak detecting system, how- 
ever, is to prevent waste of gas; and we give two cases where consider- 
able saving has been effected as the result of the employment of the 
system which we wish to bring under the notice of our readers—viz., 
that of M. Bouvier, of Lyons, which was fully described and illustrated 
in the Journal for Oct. 17, 1893 (p. 725). The figures were obtained 
from the managers of the respective works. 

In the first case, the installation of about forty of M. Bouvier’s siphon 
isolators at a cost of $600, with an additional $1,080 for repairs to mains, 
resulted in an increase in the quantity of gas sold simultaneously with 
a diminution in the production; and the saving went on continuously 
after their installation. This is one of the strong points of the system. 
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The first inspection reduced the leakage by 1,836,400 cubic feet, or one 
third ; while the quantity of gas sold increased by 565,200 cubic feet 
though 196 tons less coal were carbonized than in the previous year. 
The second inspection, at the end of the succeeding year, enabled a fur- 
ther saving of 854,800 cubic feet to be made, of which 462,400 cubic feet 
went towards augmenting the bulk of gas sold. The gas accounted for 
increased by 2,120 cubic feet per ton, and the leakage per mile per year 
was reduced by 273,300 cubic feet. By athird inspection, in the follow- 
ing year, a further 384,800 cubic feet were saved—the leakage being 
finally brought down to 1,839,700 cubic feet, or a little more than one 
third of the former amount (4,977,700 cubic feet). Then 229,500 cubic 
feet more were sold, and 155,300 cubic feet less produced ; and the loss 
per mile of main per annum was brought down to 173,900 cubic feet. 
This caused an increase of profits, arising from two sources: An in- 
creased sale of gas to the extent of 229,500 cubic feet; and the saving 
resulting from having to produce 155,300 cubic feet less gas. Plainly, 
in this case, the increased returns are clear profit. The total gain in 
the three years amounted to 3,138,000 cubic feet a year on the former 
state of things. The result is that, supposing the quantity of gas sold 
to remain constant, there will be an annual economy to the above- 
named extent, which, with gas at 54 cents per 1,000 cubic feet, means a 
saving Of about $1,695 per annum for a definite expenditure of $600 on 
plant, or a total outlay of (say) about $1,680, including the needful re- 
pair of defective mains. The receipts arising from the greater con- 
sumption of gas due to a larger number of burners being in use consti- 
tute a net saving ; and 3,138,000 cubic feet more gas than formerly are 
available to meet the increase. In other words, until the consumption 
has augmented to the extent of 3,138,000 cubic feet, the dividends may 
be increased by the amount equa] to the savings realized by stopping the 
leaks, without any further extension of the works. 

We now turn to the second case, which refers to other works, the 
figures for which, in tons and cubic feet, are— 








Coal. Gas Produced. Gas Sold. Gas Lost. 
First year..... 9,442 101,330,000 80,880,000 17,490,000 
Second year... 9,084 93,660,000 78,460,000 12,455,000 
Decrease.. 858 7,670,000 2,420,000 5,035,000 


The decrease in the quantity of gas sold during the year is mainly 
due to the adoption of the Welsbach burner; but it has been more than 
compensated for by the economy realized. After the first inspection, 
the saving was 174,400 cubic feet'\per mile. A further saving of 
1,060,000 cubic feet was effected during the first half of the third year. 

In order to discover gas leaks methodically, their extent must be 
measured in each actual section of the mains. Consequently, an ap 
pliance for each section has to be employed. The measuring apparatus 
should be quite independent of the rest of the distributing plant. 
Therefore, in place of a meter, the use of which may be- theoretically 
correct, but is impracticable in every-day work, there is substituted in 
M. Bouvier’s system a portable gasholder, which is stronger and more 
accurate than a meter, and enables the mains to be tested under in- 
creased pressure from that already existing in them. The gasholder 
fills itself automatically with gas from the supply end of the isolated 
section ; then, being loaded with weights, it forces this gas into the sec- 
tion under test at a regular pressure. The gasholder shows both the 
volume of the gas and the increase of pressure necessary for an exact 
and rapid test—advantages which a meter by itself does not possess. 
Measuring leaks by means of a gasholder is quicker, more accurate and 
more sensitive than by any other method. Independent of the general 
distribution of gas, it gives at once a very clear idea of the state of each 
section, and shows by figures, from accurate observations recorded in a 
note book day by day and street by street, the relative importance of the 
leaks therein. 

As already mentioned, M. Bouvier’s appliance has been described in 
our columns ; but it may be useful to give again a few particulars in 
regard to it. The 1894 type of isolator is J-shaped, the two arms at the 
upper end branching off horizontally in opposite directions, and being 
connected directly to the mains with tulip or indiarubber ring joints. A 
cast iron rib or partition between the two branches of the siphon serves 
to unite three small vertical tubes used for taking gas from the right 
and left side, and for pumping the water from the center of the appar- 
atus. The lower chamber, which is provided with an outlet at the bot- 
tom to facilitate casting, is made absolutely steam-tight. All corners 
are rounded off to prevent loss of pressure in the flow of gas; and fin- 
ally the section is increased to compensate for changes indirection. The 
siphon, which is entirely of cast iron with the exception of the joint on 
the top, is fitted with iron tubes for the introduction of gas and water ; 


and the cover plate is bolted to the top flange, The body of the inspec- , The practice of the profession does not offer pecuniary inducements 





tion chamber is circular, with a square top 11 inches by 11 inches. The 
isolator is self-contained, and, being without any mechanical complica. 
tions, does not entail any outlay for maintenance. Its first cost is small, 
and it is easily fitted in the mains, with which it then forms part. The 
seal is formed by water being poured down the central tube. The gas. 
holder is supported by two gudgeons on a light angle iron frame, with 
iron wheels and carriage springs. The receiver is annular, to diminish 
the weight. The inside cylinder carries, besides the two inlet and out. 
let gas tubes (closed at the outer end by a rubber seated valve), a blow. 
off cock. The gasholder is fitted with a scale graduated in cubic feet, 
a pressure gauge and counterweights. The bell, which is about 5 feet 
high, is capable of holding 10} cubic feet—a quantity sufficient to raise 
the pressure from 1 to 4 inches of water when connected to mains of a 
capacity of not less than 1,450 cubic feet—i. e., the capacity of a iain 
12 inches in diameter and 2,000 feet long. In case the section under 
test exceeds this length, all that. is necessary is to fill the bell more than 
once. The leakage is measured in cubic feet per minute under a 4 inch 
pressure by the rate of descent of the bell. The apparatus is strong, 
handy and very light ; the tank holding only 44 cubic feet of water, 
which is poured in just before making a test. 

The most suitable time in the day for testing is between 4 and 6 
o’clock in the morning ; and the method of testing is as follows: The 
cocks of the branches in the section to be tested must first be closed, 
The section under test is then isolated by filling up the siphons which 
connect it with the rest of the system. The gasholder is brought close 
to the spot, and the annular space surrounding the falling bell is ‘illed 
up with water, the siphon inspection chamber opened, and the two out- 
side tubes connected by rubber pipes to the two cocks on the gasholder, 
This is then put in connection with the ‘‘ up-stream ” side of the siphon, 
and the bell ascends—filling itself with gas. When it has reached the 
top of its run, the inlet valve is shut off, and the bell full of gas is 
loaded with weights. The cock on the ‘‘ down-stream ” side is then op- 
ened, and the bell begins to settle down—descending rapidly at first, 
and stopping when all the gas in the isolated section of the main is 
raised to a pressure of 4inches. The bell then commences to descend 
farther, at a regular pace. Its velocity at this stage must be carefully 
noted, as it is these readings which measure the actual escapes. The 
results of the gasholder tests are entered in a special note book kept for 
the purpose ; the leaks in each district or section being located during 
the day by means of palladium tests, and repaired as soon as possible. 
Finally, another general test made with a portable gasholder one or two 
months afterwards shows exactly what saving has been effected in each 
district, and how the reduction of leakage is to be continued in the fu- 
ture. Thus a gas manager can in a few months, it is claimed for the 
arrangement, bring the leakage to a practically negligible quantity. 

The other method of detecting leaks in gas mains—viz., by means of 
the paliadium test—is so well known that it is unnecessary to describe it, 
but certain precautions must be taken with its use, the test paper being 
sensitive to sulphureted hydrogen, which may be given off from the 
soil, as well as to the carbonic oxide present in tobacco smoke. Sun- 
light also exerts an influence upon the slips. Palladium tests should be 
conducted with extreme care ; and only under these conditions are the 
indications.at all reliable. However, when considered by themselves, 
these tests are wanting in accuracy, and therefore they cannot be relied 
upon as complete. The accuracy necessary to improve a network of 
mains, however, is insured by measuring the leaks, district after dis- 
trict, under pressure, by means of the siphon isolator and the portable 


gasholder. The palladium test, though of little value by itself, forms a 
valuable check on the records when both systems are employed. 
Summing up what has been stated above, we have only to say that it 
is claimed for M. Bouvier’s system of detecting leakage that it is simple 
and easily carried out, that the first cost of the appliarce is small, and 
that the expenses of maintenance are practically nil. As shown in the 
two examples given, the saving is at once apparent and considerable. 
These results are only two out of a number of similar cases, but th:y 
suffice, we think, to demonstrate conclusively the great reduction in 
leakage which it is possible to effect by the use of the system here de- 
scribed, and the consequent pecuniary advantage that ensues from its 
employment. 








Engineering Compensation. 
NS 

At the tenth annual meeting of the Montana Society of Civil En- 
gineers, Mr. M. 8. Parker, M. Am. Soc. C.E., delivered the following 
address : 

How seldom does the old and experienced civil engineer advise the 
young man about to begin his career in life to adopt the profession of 
civil engineering! To his brother engineers the reason is obvious. 
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commensurate with the study, hard work and experience necessary to 
possess the title C.K. in its fullest meaning. 

The preliminary education necessary for the civil engineer is not less 
than that required for any other professional calling, aud the subse- 
quent training is as exacting in its requirements. 

The civil engineer, ripe in experience, has passed through an ordeal 
of preparation that should entitle him to the highest consideration 
among the professions and a proper remuneration for his services. 
Alas, how seldom is this the reward for valuable service rendered ! The 
maximum compensation for engineering services is at best meager when 
compared with the compensation for other professional service. The 
railways of the world have given employment to a large majority of 
the civil engineers during the past fifty years. There is probably no 
class of professional men who have rendered more valuable service to 
the world at large than the civil engineers employed in building the 
railways, and probably no class of men have received less compensation 
for services rendered, The same amount of time, energy and hard work 
expended in any other direction would bring to this class of men their 
well earned reward. 

How coutrary is the experience of those employed in this great work 
of civilization! The compensation for such services 1s barely sufficient, 
with proper economy, to support a man with a family from month to 
month. Should disability or loss of position occur, there is no bank 
account possible to tide over any considerable loss of time. The en- 
gineer engaged in this line of employment loses touch with other 
branches of his profession. His main reliance is on railway work. 
This means unsteady employment. The result is well known to en- 
gineers. 

The plums are very scattering in the pudding. Permanent positions 
are few as compared with the transient positions. The ever-to-be-feared 
order for reduction of expenses is a constant menace to the quasi-per- 
manently employed engineer, and makes his tenure of office very un- 
certain. 

The architect, the near relative of the engineer, receives his compen- 
sation according to the magnitude of his work. The larger the sum of 
money to be expended under his direction, the larger the amount of his 
commission for services. 

The lawyer receives fees according to the magnitude of importance of 
his case, and leads all professions in the matter of compensation for 
services rendered. The physician is rewarded for professional services 
according to his ability and experience. The physician having climbed 
the ladder of successful practice has no limit to his charges except his 
tender conscience. Running through the list of professions open to the 
young man, we find, for pecuniary success, the profession of civil en 
gineering offering the least inducement of them all. For immedizte 
results, possibly the engineering profession is the leading ene. The 
young graduate engineer secures almost immediately in times of pros 
perity a position that might be the envy of his fellow-student in some 
other profession, both for its responsibility and the accompanying 
pecuniary reward, but here such envy should cease. 

Let us look ahead ten years. Should the young engineer have cast 
his lot among railway builders, he has acquired ten years of valuable 
experience in this line of work—knowledge that cannot be obtained ex- 
cept by such experience. His services have become more valuable to 
his employer, but his salary has not increased with his usefulness. The 
difference in compensation between the first position secured and the 
position after ten years is not material, and we may add another ten 
years, and the difference is less proportionate. 

One instance will illustrate this. “A company proposes to build a 
railway. An engineer is selected to locate the road. This selection is 
made with regard to the ability and experience of the engineer. The 
expenditure of millions of dollars is placed under his direction, relying 
on his ability and judgment to make the best selection as to location 
and the most economical expenditure of the money. This large ex- 
penditure is left almost entirely to his judgment, the projectors of such 
enterprises, as a rule, having little knowledge about such matters. His 
immediate superior is a chief engineer, whose duties are more of an 
executive and advisory nature. It may be said that the engineer in the 
field is the sole responsible person for the economic location and con- 
struction of arailroad. This engineer, having the expenditure of mil- 
lions of dollars under his direction, has a great responsibility resting 
upon him, as all must admit. Mistakes in judgment can cost his em- 
ployers large sums of money. The engineer who by education, exper- 
lence and ability is fitted to take this responsibility upon himself, re- 
ceives the munificent monthly compensation of possibly $200, seldom 
much more, and often less. This compensation is for transient monthly 
service, his tenure of employment expiring with the completion of the 








work. In what other line of professional employment can be found a 
greater responsibility with so little pecuniary compensation ? Americans 
are led to believe that they are the best paid people in the world, and in 
most instances this is true. As applied to civil engineers, however, the 
statement is incorrect. In England the compensation for engineering 
services is far above the standard of the United States, and ranks the 
profession nearer on an equality with the other recognized profes- 
sions. Wherein lies this poor appreciation of the services of the civil 
engineer in this country ? 

The author is led to believe that it lies wholly with the members of 
the profession themselves. The tendency has been to depreciate the 
pecuniary value of their services. The present system of competitive 
bids for engineering service is one of the depreciatory measures in ex- 
istence, and is very detrimental to the prosperity of the engineering 
profession, very demoralizing in its effects upon legitimate compensa- 
tion. Such methods of obtaining professional service should be com- 
pletely ignored by engineers as being unprofessional and beneath their 
dignity. An individual or corporation does not ask for bids for legal 
services. The individual in need of a surgical operation does not ask 
bids from surgeons to perform the operation, neither does the head of 
a family ask for bids for medical attendance of his family for a period 
of time. How many reputable attorneys or physicians would so lower 
their professional standing as to enter into any such competition? Yet 
this is a growing practice in this country in acquiring engineering ser- 
vice. It is not difficult tocomprehend where the encouragement of this 
practice will lead the engineering profession. 

One instance that the author has in mind of the many that have come 
to his attention will s>rve to illustrate this practice. A Southern city 
lesired to make extensive municipal improvements, establish a sewer- 
age system and grades of streets and pavements, the entire improvement 
involving the expenditure of about $400,000. The city fathers had ap- 
propriated $15,000 for engineering expenses, including superintendence 
—a reasonable amount for the services expected. They then asked for 
bids for plans, specifications and superintendence of the work projected. 
The Board of Public Works desired to engage a certain engineer of long 
experience and high standing to do the work, but under the resolution 
of the City Councils, bids must be submitted for the required service. 
Che engineer who was the choice of the board submitted a proposition, 
but not in the nature of a competitive bid—merely a reasonable figure 
for his services. What was the surprise of members of the board and 
of the engineer selected, on opening the bids to find offers from engin- 
eers who are recognized as authority upon such matters proposing to do 
the work for about one-half of 1 per cent. of the proposed expenditure, 
and about one-third of the sum proposed by the engineer chosen by the 
board. The bid accepted for the entire work was $2,200. This bid was 
from a prominent and well known civil engineer of New York. There 
was such a gulf of difference between the lowest bid and the proposition 
of the engineer selected that, in the face of public opinion, the contract 
had to be awarded to the lowest bidder—a very erroneous practice in 
vogue among municipal corporations, as the sequel often proves. 

Such methods of practice cannot be too severely condemned by the 
civil engineering profession. They lead to careless and inefficient 
work, and thus bring discredit upon the profession. What standing 
can be expected by the profession at large when its leading members so 
lower their professional dignity ? Does it not place the profession on a 
par with a commercial body? There should bea code of professional 
ethics among civil engineers that would not tolerate such practice. 
Such practice should be stamped opt in its infancy. To encourage it 
means the degeneration of the p ion in the future. If executive 
ability, combined with knowledge of the science of civil engineering, is 


not to be appreciated in the engineer, why devote his life to it, when 
other avenues of life are open to him in which he may find honor and . 
proper compensation for the faithful performance of his duties? There 

comes a time in the lives of all men when work isimpossible. It is the 
duty of every man to provide against such a time. Should the civil 
engineer be obliged to work his life through for the bare privilege of 
living from day to day, knowing that when health or strength fails him 
he is to become an object of charity? How many engineers recognize 
this fact as they advance in years, and seek to better their future finan- 
cial condition by engaging in other more remunerative occupations ? 
This is not done from choice, as the civil engineer loves his profession, 
but as a matter of necessity to provide against future want. This is a 
sad commentary upon the profession in this country ; still, it is true. 
The poverty of engineers is proverbial. Is it strange that the old en- 
gineer advises the young man to avoid the profession and cast his lot in 
some other vocation? ‘The profession of civil engineering is as old as 
history. It is one of the most honorable and noble callings. Its mem- 
bers have rendered invaluable service to mankind, and stand upon the 
roll of honor of the world’s greatest benefactors, and it is greatly to be 
regretted thatso noble a vocation should be so poorly rewarded in this 


world’s goods. 
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The Ingrey Coal Weighing and Recording Machine. 
faci © Ai leg 

Engineering says that the accurate weighing and recording the 
weightof coal without the intervention of an attendant or ‘‘ meter man” 
appears to have been accomplished by the machine designed by Mr. 
Charles Ingrey, of Bishopsgate House, Bishopsgate street, London, 
E.C., for Messrs. W. Cory & Son, for use at their Victoria Docks coal 
derricks, and illustrated on pages 642 and 643. At this station thesteam 
vessels are moored at one side of a timber staging, and the coal is de- 
livered by hydraulic cranes and 1-ton ‘‘skips’’ to barges on the other 
side. 

The present arrangement adopted for weighing the coal consists 
essentially in mounting the chain pulley upon the end of a lever which 
is pivoted to the crane jib. The skip, when loaded, is raised by the 


and the necessary movement of the toggle frames is imparted by the 
water pressure operating in a small double-acting cylinder, which 
works in connection with a valve so arranged with regard to the crane 
post, that by means of a tappet, or cam-path, the pressure is transmitted 
or released from the cylinder at a time whien the crane jib is swinging 
away from the machine. When a steam or any other kind of crane is 
employed, the necessary movement to the toggles can be imparted by 
a rod or chain working in connection with the crane post or swinging 
gear. The amount of motion to the toggles being very slight, the 
amount of power to operate them is trifling. It will be seen that the 
withdrawal of the supports from the buckets enables the coal to practi- 
cally weigh itself. 

The small outline views (Figs. 4 and 5) show the two positions of the 
toggle frame, that on the left giving the vertical position, the bucket 





crane, and brought to a state of rest, and the weight is indicated by the 


being supported ; that on the right showing the toggles withdrawn, the 
position of the opposite end of the lever, allowance being made for the 


bucket being then free to descend with its load. The opening of the 
weight of the skip and a portion of the lifting chain. A *‘ meter man” | doors is effected by a prolongation of the lever which works the toggle ; 
is employed to take the record, and after he has done so, the crane is| this comes in contact with a pawl at the end of an extension of one of 
again set into motion, and the skip is lowered and emptied into the | the door hooks, 
barge. The delay caused by the resting of the load, the necessity for| The recording apparatus is made in some respects after the manner 
employing a “‘ meter man” for each crane, and the uncertainty of the| of a spring balance weighing machine, but is provided with a train of 
results obtained, are serious objections which Mr. Ingrey's machine has | wheels which operates five discs, each marked with 10 main divisions, 
been designed to overcome, According to his arrangement, which we/|and each division being subdivided by 10, respresenting respectively 
show in our illustrations, no ‘* meter man” is necessary, and uo period | decimal, units, tens, hundreds and thousands of tons, the total capacity 
of rest is required during the operation of the crane, and consequently being consequently 9,999.9 tons (Fig. 1). An adjusting arrangement is 
a greatly accelerated speed of delivery is attained. The skip is emptied | provided, so that the balance of the machine can be regulated, and as 
into a hopper, Figs, 1 to 3, at the top of the machine, and while the | the load is gently lowered by the toggles onto the knife edges, sudden 
crane is swinging back with the empty skip, the operation of weighing, | jerks and vibrations are avoided, and the recorded weigh is accurate. 
We are informed that it is proposed to 
make machines on this principle for a 
variety of purposes and of several sizes, 
and frem our inspection of the working 
model at 55 Bishopgate Street Within, 
E.C., we certainly think there is a wide 
application for the invention. 

In connection with this weighing ma-, 
chine, Mr. Ingrey has devised what he 
terms a barge loading apparatus, which 
will be understood on reference to Figs. 6 
and 7. This is an instrument working by 
electricity, and arranged to operate by 
means of electrical contacts with the deci- 
mal wheel of the recorder. The dial is 
marked up to 200 tons, which is the limit 
of the capacity of a coal barge. Two coun- 
recording and delivering is effected, and the machine is restored to its|terwheels are operated by means of a ratchet working in conjunction 
normal condition ready for the succeeding load. It will be seen from} with an electro-magnet, the figures on the periphery of the counter- 
the illustration that the machine is portable, and is mounted upon | wheels representing respectively half tons, tons, tens and hundreds of 
wheels which are made to suit the 10 ft. gauge of the crane in con- | tons. The dial is provided with two fingers or hands, one red, the 
nection with which the machine is to work. Beneath the hopper is a|other black. The red hand is set with the number of tons required to 
bucket haying at its bottom a pair of doors capable of opening outwards, | be delivered into a barge. The black hand travels as the counter 
and retained in their closed position by compound hooks, as shown in| works, and when it reaches the position indicated by the red hand elec- 
Figs. 2, 4 and 5, the doors being provided with over balance weights, ‘trical contact is made, and a bell is set ringing to warn the attendant 
so that they will always return to their closed position. The upper ‘or the man in charge of she crane that the desired amount of coal has 
part of the bucket is provided with knife-edged trunnions which engage | been loaded into the barge. The instruthent is restored to zero by 
with steel centers on the end of a weigh beam (Fig. 2); the beam itself | means of a key inserted through a tube at the back. 
is swung in knife-edge links, and at the other end is provided with a) 
weight which correctly balances the beam and the bucket. Upon each |! 
of two sides of the upper end of the bucket are two lugs or flanges hav-| Protective Bushing and Holder for Rubber Gas Bags. 
ing holes into which engage the conical or spherical ends of the toggle | ; STs. a 3 
frames (Fig. 4). When the machine is in its normal position the On April 13th U.S. Letters Patent (No. 530,689) were issued to Messrs. 
toggles are in a vertical attitude, and support the bucket in a rigid John Hearne and Elmer E. Cisco, of Brooklyn, N.Y., for an improved 
manner, lifting it clear of the knife edges, so that the blow due to the | Protective bushing and holder for rubber gas bags, which invention 
falling mass of coal is received by the toggles, which act as columns | 's supplemental of the device described by Mr. Hearne in the JoURNaL 
and prevent any vibration being transmitted to the recorder. for March 23d, 1896. Using the words of the specification : 

When the coal has been received into the bucket, the toggle frames| This invention relates to certain improvements in protective bush- 
are moved by the action of the outward movement of the crane, so that | ings and holders for flexible gas bags, such as are employed for plug- 
the bucket is lowered on to the knife edges of the beam (Fig. 5), and the | ging gas mains temporarily during repairs; and the object of the in- 
weight transmitted to the recording apparatus, which is operated by a|vention is to provide a device of this character of a simple and 
rod connected near to the opposite end of the beam. The action of re- | inexpensive nature which shall be adapted to hold a gas bag in place 
turning the toggles to their normal vertical position causes the retain- | when inflated in the main; and also to protect said bag against being 
ing hooks of the doors to be raised, so thatthe doors open by the weight ‘torn and damaged by contact with the rough and sharp edges of the 
of the coal within, and the load is delivered to a shoot to the barge be- | opening in the main whereat it is inserted or withdrawn. 
neath (Fig. 1). The doors are retained in their open position by means| The invention consists in a bushing adapted to be inserted in the 
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of hooks or catches which are disengaged by the final movement of the | opening in the main and a cap for attachment to the bushing to close 
toggles, whereupon the doors relock themselves for the next operation. | the same and provided with means to hold the neck of the gas bag. 
The invention also contemplates certain novel features of the con- 


In the case in question the cranes are worked by hydraulic power, 
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struction, combination and arrangements of the various parts of the 
improved device whereby certain important advantages are attained, as 
will be hereinafter fully set forth. 

Reference is to be had to the accompanying drawings, forming a part 
of this specification, in which similar characters of reference indicate 
corresponding parts in all the views. 

Figure 1 is a sectional view taken longitudinally through a gas 
main, showing a gas bag held in place in the main by means of our 
improved protective bushing and holder. Fig. 2 is an enlarged frag- 
mentary transverse section showing the device in place in the main, 
the opening in the cap wherein the neck of the gas bag is received being 
closed. Fig. 3 is a plan view of the device constructed in accordance 
with our invention, the aperture in the cap wherein the neck of the gas 
bag is held being shown partly opened ; and Fig. 4 is a side view of the 
device shown in Fig. 3. 

In the views, 1 indicates the main, and 2 indicates the bushing in- 
serted in the opening therein, the bushing being provided with a 
central opening 3, extending through it and having its lower portion 
reduced slightly and provided with an exterior screw thread 4, 
adapted to screw into the walls of the opening in the main 1. The de- 
vice will be usually placed in position after the opening in the main has 
been formed and tapped. The upper portion of the bushing is provided 
with projecting radial lugs 5, so that the bushing may be conveniently 
detached from the main when desired. 

Above the lugs 5 the bushing is exteriorly screw threaded, as indi- 
cated at 6, to receive an interiorly-threaded depending flange or skirt 
7, formed around the edge of the circular body 8, which is provided 
with a central aperture 9 to receive the neck or stem of the gas bag X 
to be employed for plugging the main. 

To close the aperture 9 in the cap we employ a valve or cover 10, 
formed of a plate of metal or other suitable material of circular form, 
as shown in Fig. 3, said plate or valve being pivotally mounted at one 
side on a screw 11 at one side of the aperture or opening 9 in such a 
position that when the plate or valve is moved pivotally on said screw 
the aperture 9 will be closed, as indicated in Fig. 2. To permit of 
conveniently moving the valve or plate 10, said plate is provided with 
@ projecting handle 12 at its side opposite the screw 11. 

In using the device the bushing 2 is first secured in place, and the 
neck of the gas bag X having been inserted through the aperture or 











opening 9 in the cap 8 said cap is screwed upon the bushing, the body 
portion of the gas bag depending through the bushing inside the main. 
The gas bag is thereupon inflated, as shown in Fig. 1, so as to effectu- 
ally close the main to permit the same to be plugged in the ordinary 
way. Whenitis desired to remove the gas bag from the main, it is 
only necessary to remove the cap 8 from the bushing, so that the gas 
bag may be withdrawn, after which the neck of the gas bag X will be 
withdrawn from the aperture in the cap and the cap will be replaced, 


the aperture being then closed by means of the valve or plate 10, so as 
to prevent as much as possible the escape of gas from the main. 

By preference the lower threaded portion of the bushing will be of 
such length as to project slightly beyond the inner wall of the main, as 
indicated in Fig. 2, so as to form an annular shoulder or bead sur- 
rounding the opening whereat the gas bag is inserted and withdraw»), 
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and the lower edge of the bushing will be by preference made rounded, 
as indicated at 13 in Fig. 2, so as to prevent wear of the gas bag by 
contact with said lower edge of the bushing. 

From the above description it wi!] be seen that the invention is of an 
extremely simple and inexpensive nature and permits of conveniently 
inserting and withdrawing the gas bag, at the same time preventing 
said bag from being torn or damaged by contact with the rough edges 
of the main ; and it will also be obvious that the invention is susceptible 
of some modification without material departure from its principles or 
spirit, and for this reason we do not wish to be understood as limiting 
ourselves to the precise forn¥ and arrangement of the parts herein set 
forth. 

The inside of the bushing is perfectly smooth, thus preventing the 
bag from being torn although in contact with the surface. 

Having thus described our invention, we claim as new and desire to 
secure by Letters Patent— 

A protective bushing and holder for gas bags comprising a tubular 
bushing having its lower portion provided with an exterior screw thread 
adapted to screw into an opening in a gas main or pipe, the said lower 
portion having a length slightly greatly than the thickness of the main 
or pipe, the lower end at the inner side being rounded, a cap adapted 
toscrew on to the upper portion of the bushing and having an aperture 
through its top and a valve for closing said aperture, substantially as 
specified. 








Magnetism for Engineers.' 
aseatillaiietiaks 

When the physicists and mathematicians—to whom all honor is due 
—brought our knowledge of magnetic principles to its present state, the 
language in which they clothed the exposition of these principles was 
such that, in the way of a clear understanding of magnetic matters, it 
has ever been a stumbling block to the average electrical engineer. 
For this misfortune no one is, strictly speaking, to blame ; the scientist 
and the engineer look at things from such totally different points of 
view that it is not to be wondered at if their methods of reasoning are 
dissimilar. But when the engineers, with the assistauce of the Drs. 
Hopkinson and others, at length found a practical way of considering 
the question, by making use of the analogies existing between the 
magnetic circuit and other circuits of which they had had experience, 
they received, and quite naturally, no doubt, since even scientists are 
human, no support from headquarters ; und moreover, when the 
electrical engineers—carried away by their superabundance of youth- 
ful enthusiasm—went too far, and discovered Ohm’s law analogies in 
every apparent resemblance between sets of symbols, they were 








1. Electrical Review, London. 
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greete! only with the silence of contempt, and allowed to lose them- 
selves in their crooked ways. Text books, even to this day, continue 
to discuss the properties of free magnetism, and the behavior of imagi- 
nary emancipated unit poles, to the deep and everlasting confusion of 
the unfortunate student, 

In the following pages we shall endeavor to elucidate some of those 
conce) tions of the scientific mind which are a frequent cause of bewil- 
derment to the electrical engineer who wishes to extend his knowledge 
of magnetic matters beyond what is usually considered sufficient for the 
purposes of dynamo design. 

It is clearly understood that as the present article is written for the 
benefit of engineers who do not see things in the same light as the 
pure scientist, but only as in a glass, darkly, muchof what might other- 
wise appear childish, and therefore of course superfluous, will stand a 
better chance of being judged at its true value. 

Regarding our estimate of the intellectual powers of practical elec- 
tricians and engineers, it must not be supposed—for perhaps we have 
not expressed ourselves quite clearly—that we consider these to be of 
an inferior order ; on the contrary, an engineer, even though he may 
be fond of empirical formule, and may use various means to an end 
which are far from scientific, generally knows what the results of his 
calculations mean. If by some mischance this meaning is not clear to 
him, be is naturally at a disadvantage on account of his (probable) 
want of the necessary mathematical knowledge ; but it is, nevertheless, 
a noticeable fact that he is inclined to be unhappy until he has 
cleared up the difficulty, and this he generally succeeds in accomplish- 
ing by some method of logical reasoning peculiar to himself. 

Let us, in the first place, endeavor to throw a little light on the re- 
spective meanings of the symbols Hand B. When acurrent is passed 
through a coil of wire, the coil becomes a source of magnetism ; it 
may be looked upon as the force to which the magnetic condition of 
the surrounding medium is due. The strength and direction of the 
magnetic field at any point are fully defined when we are told what is 
the magnetic induction at the point considered. 

A magnetic field may be conveniently represented (after Faraday) 
by lines or tubes of induction. Each unit tube of induction being re 
placed by a line passing down the center of it, it follows that the 
intensity or strength of the field is everywhere proportional to the 
closeness or density of these imaginary lines, while the resultant 
direction of the magnetic force at any point is that of the tangent to 
the magnetic lines at the point considered. The number of such unit 
magnetic lines per square centimeter of cross-section is, therefore, a 
measure of the magnitude of the magnetic induction. When the mag- 
netic field is measured in a vacuum, or in air, or any known substance, 
with the exception of iron, nickel or cobalt, the induction is practically 
proportional to the magnetizing force, and it is denoted by H; but 
when it is measured in iron, it is no more proportional to the current 
in the coil, and it is now denoted by B 

Consider a helix or solenoid consisting of a uniformly wound coil of 
wire of m turns per cm., this helix being bent round so as to form a 
closed coil having an air core of the shape known as an anchor ring. 
Let its mean periphery be! cms. Then if cis the number of amperes 
passing through the wire, the value of Hat the interior of the coil is 
found (experimentally) to be given by the expression, 


—nexl 
H= 10 
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The quantity + *°* l has been called the magneto-motive force, 


as it is the force to which the flux density His due. The analogy be- 
tween such an arrangement and a tube filled with mercury through 
which a current of electricity is passing is so evident that it is not ne- 
cessary to dwell upon it. We have merely to replace the magneto- 
motive force (M. M. F.) by the electro-motive force, and we obtain the 
expression : 
E. M.F. 

l ’ 
where /\ stands for the current density in the mercury on the assump- 
tion that the specific resistance of the mercury is unity. 

Returning to formula (1) we see that the flux of induction in a mag- 
netic circuit which does not contain iron or any other ‘‘ magnetic” 
material is governed by a law similar to that of Ohm for the electric 
circuit ; the specific resistance of a vacuum or of air, or other ‘“‘ non- 
magnetic’? substance being taken as unity. 

We are now in a position to explain the meaning of an expression 
occasionally to be met with in text-books which is a frequent cause of 





A= 





bewilderment to the student or electrical engineer. We are told that, 
in air, ‘‘the magnetic force and magnetic induction have the same 
direction and mean the same thing.” 

Now, by again inspecting formula (1), it will be seen that H does not 
depend on the length of the magnetic circuit, but is simply proportional 
to the ampere turns per centimeter. Hence H is a measure of the 
magnetizing ampere turns per centimeter, which we have written n c. 
But both the expressions, ‘* magneto-motive force” and ‘‘ magnetizing 
ampere turns per cm.,” are lengthy, and to a certain extent unscien- 
tific. Let us, therefore (for simplicity) divide what we have called the 
M. M. F. by / and call the result (for shortness) the magnetic force. 
H is then not only a measure of this magnetic force, but is numerically 
equal to it; we may, in fact, say witha very slight straining of the 
imagination that His the magnetic force. Thus we see that, although 
we might have racked our brains in vain for any simile, however far- 
fetched, wherein the cause producing an effect and the effect itself are 
identical, this peculiarity of the magnetic circuit is as simple to under- 
stand as many another seeming mystery, once it has been properly 
explained. This is only one of the many instances of the danger and 
uselessness in always being on the look-out for some suitable analogy 
whien may help us to get an understanding of what is new to us. 

This conception of what has been called the magnetic force is, more- 
over, a very convenient one, because the magneto-motive force is the 
line integral of the magnetic force taken round a closed line; and 
further, the line integral of the magnetic force along a line 1 cm. long 
is simply the magnetic difference of potential per em., which causesan 
induction of H lines per sq. em. in air. 

We have spoken of a closed magnetic line, and it will, perhaps, be 
unnecessary to remind the reader that every imaginary line or tube of 
induction must be considered as a closed line or loop. This at least is 
the usual way of stating the case ; it is, however, not a strictly scientific 
conception. Instead of saying that the lines of induction are closed 
lines we should say that ‘‘the tubes of magnetic induction must be 
either in the form of closed solenoids re-entering into themselves after 
traversing a finite distance, or else in the form of endless solenoids 
which proceed to infinity.” 

This information regarding the behavior of what, in vulgar parlance, 
we call magnetic lines, ought not to discourage the student of the phe- 
nomena and principles of magnetism, for he has but to remember that 
those lines which leave one end of a magnet on their (apparently) end- 
less journey do, as a matter of fact, always come in again af the other 
end ; a state of things which, although it may lead to some interesting 
conclusions as to the nature and dimensions of infinity, does not seri- 
ously interfere with the more elementary ideas concerning the conser- 
vation of the flux of induction. 

Having briefly considered the meaning of the symbol H, we will now 
attempé to clear up one or two obscure points on the subject of B. This 
symbol, as is well known, is generally used in England to denote the 
magnetic induction when this is measured iniron. It is the resultant 
flux of magnetism per square cm. due to all the magnetizing forces 
which are acting or have once acted upon the piece of iron in question. 
It varies considerably with the quality and condition of the iron, and 
it is only approximately proportionai to the magnetizing forces between 
certain more or less variable limits. The Ohm’s law simile, therefore, 
fails us here, and as a matter of fact, the conditions producing a given 
value of B in a given sample of iron must always be determined exper- 
imentally. If,in the closed solenoid already described, we imagine the 
air core to be replaced by an iron one, the induction is greater than it 
was before, and we may put 

B=H, 
where H is the induction obtained with the air core, and “ is a multi- 
plier which has been called the permeability. 

This seems simple, but in reality itis notsa In the first place, “ is 
not a constanc, but depends, among other things, upon the value of B 
itself; and in the second place, it is extremely unscientific to think of B 
otherwise than divided up into its constituent parts. These parts are 
42 Iand H; thus— 

B=4271+4H, 
the meaning of which expression is clearly understood when we are 
told that J is the magnetic moment of the iron per cubic centimeter, 
and H is the magnetic force, or number of lines per square cm., which 
would be found in the place of the iron if the iron wasn’t there. 

A little consideration will make it evident that—since we have no 
reason for supposing that the number of lines due to the coil will disap- 
pear when the iron is introduced—the expression 4 2 I represents the 
number of lines added by the iron, and which we may assume owe 





\their existence to the magnetic condition of the iron itself. J is there- 
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fore a measure of the physical condition of the iron ; it is best defined 
as the intensity of magnetization of the iron, and it is a quantity of 
much scientific value. It is, however, of little interest to the engineer 
whose chief use of magnetism is to produce inductive effects. He is, 
therefore, more interested in the quantity B, which has been aptly 
called the induction, and he is inclined to entirely ignore, or even— 
with a sense of superiority born of ignorance—to ridicule the funda- 
mental division of B into its constituent parts, a condition of things 
which, one can readily conceive, may be a trifle annoying to the scien- 
tists. The latter, however, most undoubtedly placed themselves in a 
disadvantageous position when one of their side referred to this division 
of Binto 4z I and H as being “‘no doubt highly artificial.” It is 
surely adding insult to injury to inform the struggling student, who 
has valiantly fought his way through a mass of more or less meaning- 
less hieroglyphics, that the particular expression which strikes him as 
above all things senseless is ‘‘ highly artificial.” He supposes it is intro- 
duced for the amusement of the master mind, which thought irritates 
him, and it is not to be wondered at if he joins the ranks of those de- 
generate outcasis who see a resemblance to Ohm’s law in the relation 
between all natural phenomena and their causes, and who use the term 
**magnetic resistance” without obtaining permission to do so from 
headquarters. 

The multiplier, 4 z, is undoubtedly a trifle exasperating ; but our 
system of units makes it necessary, and if we consider the magnetic 
state of a bar of iron which we have called J, it is necessary, in order 
that we may denote by H the strength of the field surrounding the ends 
of the bar, that we should consider 4 z J lines traversing the center 
portions of the bar. 

Let us now consider the meaning of the expression B= 714+ H 
when it is applied to permanent magnets. 

If a ring of iron or steel is magnetized to what may be considered the 
saturation point, and the magnetizing force is then removed, the iron 
will retain a certain amount of residual magnetization which may be 
expressed as a percentage of the saturation value. The magnetic force 
which has to be applied in order to reduce this residual magnetization 
to zero has been called by Dr. Hopkinson the coercive force. If the 
sample experimented upon is not a ring, but a straight bar of no very 
great length as compared with its section, the residual magnetization— 
after it has been magnetized to the same (saturation) value as the ring 
—will now be less ; but the coercive force will be the same provided the 
material of the sample is the same as before ; in other words, the am- 
pere turns per centimeter required to entirely demagnetize the sample 
are not dependent upon its shape. If, in the case of the ring sample, 
we had not only removed the magnetizing force but had applied a de- 
magnetizing force equivalent to that required toovercome the resistance 
of the air path in the case of the bar magnet, the magnetization left in 
the ring would have been the same as that in the bar. Moreover, the 
fact that the same reversed ampere turns must be applied to demagnet- 
ize both the ring and the bar is only what we ought to expect when we 
remember that, although in the case of the straight bar, residual mag- 

«netization is less, the demagnetizing ampere turns have the resistance 
of the air path to overcome in addition to the hysterisis of iron. 

These considerations suggest a method of treating the question of 
permanent magnets more likely to tind favor with electrical engineers 
than the purely academic methods which involve the ideas of free mag- 
netism and the demagnetizing forces exerted by the end elements of the 
steel. That the latter methods sometimes present difficulties to the non 
mathematical reader may be gathered from what follows. 

We are told to consider a magnetized iron ring, the lines through 
which are 4 z I per square cm. This ring is now supposed to be cut 
and straightened out. The lines of magnetization, we are told, are stil] 
4 21; but there will be lines of force running through the iron in the 
opposite direction, due to the free magnetism which adheres to the ends 
of the bar. We are therefore instructed to think of two groups of lines 
passing through the metal of a permanent bar magnet, one group being 
represented by 4 7 J, the other by H, and these two groups of lines 
thread their way through the metal in opposite directions. Further 
calls are made on the imagination when we are told to picture in our 
minds an infinitesimally narrow gap, supposed to be cut through the 
body of the magnet. This is done for the purpose of giving us a clear 
idea of what is meant by B, for we are requested to count the total 
number of lines per square cm. crossing the gap, which number is said 
to be a measure of B; and it is evident that we are expected to make it 
4xI—H. Weourselves, not being gifted with a mathematical mind, 
have never been able to understand this ; our total always comes out 

4x1+ H. 

When we think of an alternating current which is more or less out 
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of phase with the E. M. F. producing it, we sometimes, for convenience, 
and for power calculations, divide up the current into two parts, the 
work component and the wattless component ; but we do not picture 
to ourselves two distinct currents flowing in the circuit. For the same 
reason, #.¢., to prevent confusion, electrical engineers will find it safer 
to picture only the resultant magnetic field, as itis represented by one 
system of lines, the directness and closeness of which are a measure, at 
any point, of the direction and strength of the magnetic induction. 

In a permanent steel magnet the physical condition of the metal is 
such as to tend to create a magnetic field in a certain direction, and in 
this respect it may be compared with a coil of wire through whici: an 
electric current is passing ; other causes, such as the resistance o! the 
magnetic circuit, and the magnetizing forces of neighboring electric 
currents, or permanent magnets, will determine the actual value of the 
induction in the body of the magnet itself. 

With reference to the term ‘* magnetic resistance” which we have 
unblushingly introduced in this article, we may say that we do not 





think it necessary to apologize for the use of it, seeing that we are 
| writing for electrical engineers, who all use and understand it. 

| At first sight the expression appears harmless ; but it has led to so 
many heated discussions, and so much bitterness and sarcasm and un- 
'charitableness, that we may be excused for dwelling upon it at some 
‘length. 

| In the first place—and in order to save the useless expenditure of ink 
and paper—we will define what we understand by magnetic resistance 
jas that attribute of the magnetic circuit, or portion of magnetic circuit, 
| which stands in the way of the establishment of an infinite flux of in- 
‘duction. If the various portions of a magnetic circuit offered no resist- 
| ance to the establishment and maintenance of the maguetic state, there 
| would be no limit to the value of B. 

| Now, unless we were expressly informed of the fact, we should not 
| oursel ves conclude (1) that this resistance is constant under all condi- 
tions ; and (2) that it involves a continuous expenditure of energy, even 
after the magnetic field is established and has reached a steady value. 
Yet the scientists tell us that these ideas are invariably associated in 
their minds with the term resistance, and do what they will they can- 
not get rid of them. Of course, under these circumstances, it would be 
unwise of them to use the expression, and if they consider themselves 
competent to deal with such a mouthful as ‘* magnetic-reluctance- 
function,” no one would be so foolish as to deny them the use of it. 
Our sole argument is that the engineers have as good a right to use the 
word ‘ resistance” if it pleases them to do so. 

The man who says that the total flux of induction through a mag- 
netic circuit is the quotient of the magneto-motive force and the total 
magnetic resistance of the circuit, makes a statement which is true, and 
which does not, and never will, stand in the way of the proper under- 
standing of magnetic matters; but if he deceives himself into believ- 
ing that he has got hold of an expression which is the equivalent of 
Ohin’s law for the electric circuit, we can only conclude that his in- 
tellectual faculties are not of such a high order as might be desirable. 
The whole essence of Ohm’s law is the constancy of the electrical 
resistance whatever may be the strength of the current in the circuit ; 
and this applies to all electric circuits, whatever may be the metal or 
metals of which they are composed. Such a miracle as this does not 
constantly repeat itself in nature; and when we find that iron, when 
subjected to increasing magnetizing forces, shows unmistakable signs 
of tending towards a condition of saturation, in other words, that its 
magnetic resistance increases more or less in proportion to the magnet- 
izing force itself, we ought not to be surprised ; nor should we say that 
on account of this abnormal behavior ou the part of the magnetic cir- 
cuit when the path of the induction happens to be through irov, we 
must on no account use so vulgar a word as resistance, but we must 
coin a new expression, such, for instance, as ‘magnetic-reluctance- 
function,” which may be truly worthy of the phenomenon with which 
it is associated. 

The scientists object that when we speak of the magnetic resistance of 
the iron we speak of something which has no physical meaning, as it 
is not an attribute of the metal itself ; that is to say, it does not depend 
solely on the nature or physical condition of the iron. Without ques- 
tioning the wisdom of this statement, we will confine ourselves to 
pointing out how the difficulty has been got over ; it may suggest new 
lines of thought to the practical man. In order toavoid the use of such 


a conception as the magnetic resistance of a centimeter cube of iron, 
which has no physical meaning, we are instructed to think of its recip- 
rocal, the magnetic conductivity (or permeability). This is a delight- 
fully simple solution of the difficulty, as well as a useful one, especially 
as the reciprocal of the conductivity (or permeability) will, in its turn, 





give us the thing we want—but without naming it. 
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Cast Iron Steam Pipe. 
nusaeo Oa 

The Locomotive remarks: It has been said that ‘‘ things that are not 
constant are mighty uncertain,” and the truth of this aphorism is 
nowhere better illustrated than in the use of cast iron steam pipe. We 
have in mind a large manufacturing establishment not a thousand 
miles from Connecticut, where a line of 8-inch cast iron pipe had been 
in use as @ steam main for 14 years, carrying a pressure of 75 pounds. 
That part of the pipe which was in the boiler room had failed on sev- 
eral occasions, but each time there was some very fortunate circum- 
stance about the accident, so that no great damage was done. It was 
feared, however, that this continued run. of good fortune might not 
always prevail, and as a matter of precaution it was decided to take out 
the cast iron and put in something better. The pipe in the boiler room 
was removed and broken up for old iron, and was replaced by a mod- 
ern wrought iron pipe with riveted flanges. The cast iron that had 
been in the boiler room was entirely discarded, as we have said, but 
those lengths that were in the engine room were supposed to be of 
superior qual-‘ty, inasmuch as they were extra heavy, and were made 
‘on honor,” and so it was thought best to preserve this part of the 
piping for possible future use. Not long after the pipe had been 
changed the company wanted a cast iron column for some purpose 
or other, and bethinking themselves of the high grade piping 
that they had reluctantly taken out of the engine room, they put a sec 

tion of it in the lathe to cut it off to the right length, and when they 
made the cut they made a discovery also. The nature of the discovery 





Section of Cast Iron Steam Pipe. 


is shown in the accompanying engraving, which is made to scale from 
a ring of the pipe that was sent to us for the purpose. On one side 
the pipe was 1} inches thick, and on the other its thickness was a scant 
quarter of an inch. It is hardly necessary to say that the firm that 
had used this pipe as a steam main for 14 years has had enough experi- 
ence with cast iron steam pipe, even when it is ‘‘ made on honor.” 

We do not question the good faith of the makers of the cast iron pipe 
that we have described. It is probable that they believed it to be sound 
and perfect, and we must theréfore look to the process by which such 
pipe is made, if we wish to find the most likely explanation of the de 
fect. In casting large pipe a hollow iron core is used, which is perfor- 
ated with numerous holes and also studded on the outside with little 
points or projections. The core is coated to the proper thickness with 
a composition of flour, coarse sand and molasses, which is held in posi- 
tion by the projections or studs, and the whole is placed in an oven and 
baked. (Bolland recommends the following mixture for covering the 
core: ‘* Kight parts of fine sand, two parts Jersey moulding sand, one 
part flour; mix with thick clay water.”) When the covering is hard 
and dry the core is placed in the mould and the casting is made. ‘The 
core being hollow and being immersed in the melted iron, will be 
buoyed up powerfully, and means must be provided to hold it in posi 
tion. Yet even if the ends of the core are held firmly in position there 
is danger of the middle of it springing up by a sensible amount, unless 
it is quite stiff and rigid. A small amount of yielding will be sufficient 
to destroy the uniformity of thickness that is essential to good pipe. 
In the case described above the core must have been about 10 feet 
long, and a spring of half an inch at the middle (which is not at all im- 
possible) would have been quite sufficient to account for the observed 
inequality in thickness. 

The general conclusion to be drawn from this example, we suppose, 
is that cast iron should not be used for steam pipe. This is a corollary 
to the more general proposition that cast iron should not be used in 
any place where it will be exposed to a tensile stress. It is a good 


enough material for resisting compressive strains, but it is altogether 
too uncertain in its behavior to be trusted under tension. 








Acetylene on Board Ships. 


———+ 


According to the Gas World ‘“‘Acetylene Gas and Its Probable Future 
Afloat” was the title of a lecture that Professor Vivian B. Lewes de- 
livered before the Institution of Naval Architects, on Thursday, April 
8th. Having briefly described the discovery and properties of commer- 
cial calcic carbide and acetylene, Professor Lewes proceeded to discuss 
methods by which the latter might be applied on board ship. He said 
that the possibility of liquefying acetylene at pressures about those at 
which liquid carbon dioxide was produced so largely enabled consider- 
able volumes of the gas to be compressed in the liquid state in small 
wrought iron or steel cylinders, and that it was in this liquefied con- 
dition that the gas would have to be utilized on board ship. At the 
freezing point, liquid acetylene would give about 370 times its own volume 
of gas. The pressure which liquid acetylene exerted upon ihe cylinders 
containing it varied with the temperature, but for all ordinary degrees 
of heat—say, from 60° to 75° F.—the pressure would be from 600 to 700 
lbs. on the square inch, whilst when heated to 98° F. the pressure rose 
to 1,020 lbs The cylinders, however, were generally t: sted to two or 
three times this pressure, so that there was an ample margin of safety. 
During the past two years there had been two or three explosions caused 
by cylinders of liquefied acetylene, and these had given rise to a feeling 
that acetylene in this form was not safe ; but it must be remembered 
that the introduction of a compound of this description, with com- 
paratively unknown properties, must for a considerable period be 
hampered by accidents caused by improper usage ; and there was proof 
that in each of the accidents that had occurred the screw plugs closing 
the cylinders were being tightened up with undue violence. 

The Factor of Danger.—The factor of danger in liquid acetylene, 
and also in the compressed gas, was that acetylene was an endothermic 
compound—i, e., a compound in the formation of which heat is ab- 
sorbed, instead of, as is usually the case, being liberated—and with such 
compounds this iieat was again set free when they underwent decom- 
position, and added considerably to the violence of the action. At any 
pressure up to 2 atmospheres acetylene was perfectly safe from any ex- 
plosive action per se, as at these low pressures high temperature, or 
even the detonation of a charge of mercuric fulminate in the gas, only 
caused local decomposition, and the explosion did not travel for more 
than a few inches from the spot where it was started ; but directly the 
gas was put under more than 2 atmospheres pressure a red heat would 
initiate explosion through the whole volume, this being due to the sud- 
den resolution of the acetylene into its constituent elements, carbon and 
hydrogen, with the liberation of the endothermic heat stored up in it. 
This all sounded very alarming, but when the conditions of danger 
were realized it was at once evident that with rational treatment cylin- 
ders of liquid acetylene were for all practical purposes perfectly safe, 
as when kept in water tanks nothing short of the surroundings being 
on fire would give the requisite temperature to cause danger, and on 
board a vessel the cylinders could easily be dropped over board on a 
line until such danger had passed. 

For Buoys and Lighthouses.— When it was considered that a cylin- 
der holding 1 cubic foot of the liquefied gas woule supply a burner giv- 
ing a light of 32 candles for 400 hours, it was evident that there were 
great possibilities for it in the future on ships and yachts not fitted with 
the electric light. With a proper and special arrangement, highly 
efficient gas engines could be driven by it, and in small atmospheric 
burners it gave a flame of very high temperature ; so that it was by no 
means impossible that the twentieth century might see a high-speed - 
torpedo boat driven by an acetylene engine, with an acetylene search 
light and an acetylene cooking stove, whilst some might even add to 
the equipment an acetylene torpedo, as a most effective ‘‘ Sprengel” 
explosive might be made from liquid acetylene and chlorate of potash. 
These were dreams of the future, but there were certain spheres of 
utility ready for acetylene in which no plea of danger could be urged 
against its adoption. The first of these was floating buoys. At the 
present time there were four methods by which these could be lighted 
—(1) electricity, (2) compressed oil gas, (3) compressed coal gas enriched 
by gasoline, (4) Wigham’s oil lamps. With electricity, the chance of 
the conducting wires being fouled by an anchor or dredge always ex- 
isted ; the compressed oil gas needed a small gas works and compressing 
plant ; compressed coal gas and gasoline enrichment demanded the lat- 
ter if not the former ; whilst Mr. Wigham’s oil lamps stood out as being 





both good and economical, There was room, however, for acetylene 
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for this purpose, and a cylinder of liquid acetylene having a capacity 
of 1.75 cubic feet, fitted with a reducing valve, and stored in the bottom 
of the buoy, would give a clear white light of 32 candles for one month, 
and in cost would even now be about equal to compressed oil gas giv- 
ing the same amount of light. If legal restrictions should prevent 
liquid acetylene becoming a commercial commodity, then compressed 
acetylene gas in cylinders of the Pintsch or Pope pattern could be 
effectively used, the gas giving a candle power three times as high as 
the best freshly pumped oil gas. For such purposes as buoy lighting 
and for use in lightships, the cylinders of liquefied acetylene seemed to 
be especially adapted, whilst the still more important function of an 
auxiliary light for use in lighthouses would be best carried out with 
the uncompressed gas. For lighthouse use the apparatus would be so 
rapid in action taat even with the holder empty gas could be made and 
the lantern burning within a very few minutes of the breakdown of the 
electric apparatus. 

Penetrative Power.—Professor Lewes next spoke of the penetrative 
power of different lights, remarking that the usefulness of a light for 
signalling purposes depended upon its power of passing through the 
atmosphere without change or absorption. Measuring the penetrative 
powers of differeat lights by means of a cell containing an artificial 
haze, he obtained the following data, the figures being the percentage 
of light lost in passing through the cell : 


through the thickness (3 inches) of fog solution employed ; but it was 
evident that they would also give approximately the ratio of the pene- 
trative power of these illuminants in mist-laden air. 

Automatic Lights.—A minor, but, at the same time, very important, 
use to which calcic carbide could be put was in the manufacture of 
signal lights of the same character as the Holmes lights now in use. 
He had come across several specimens of carbide of Continental manu- 
facture which gave acetylene spontaneously inflammable in air. On 
investigating this phenomenon he found that it was due to the carbide 
containing a certain proportion of calcic phosphide, which, on contact 
with water, gave enough spontaneously inflammable phosphureted 
hydrogen to ignite the acetylene. “It naturally occurred to him that 
this might be utilized in making very valuable signal lights, of the 
same character as Holmes lights, for indicating the position of life belts, 
torpedoes, etc., as if the Holmes cartridge were filled with a mixture of 
calcic carbide and phosphide, only a small proportion of the phosphide 
served to make the acetylene, rapidly evolved on contact with water, 
ignite on coming in contact with air, and the light-giving power of the 
flame was far more effective than that emitted by the phosphide alone. 
Moreover, the cartridge could be made in the form of a hollow tube, so 
weighted as to float with its open end downwards ; and if a small cage 
of the mixed carbide and phosphide were fixed in the upper portion, 
and a tube with a small burner let into the top of the cartridge, the gas 
escaping spontaneously lighted, and burned with a flat-ame of such 
intensity that it could be seen for a very great distance. He should 
imagine that if such a candle were attached to the life buoys flung 
overboard at night, it would not only guide a swimmer to the buoy, 
but also mark the direction in which the ship’s boats had afterwards to 
proceed. 








The Intimate Mixture of Gas and Air for Incandescent 
Gas Burners. 
italic 

English Letters Patent, No. 1578, Jan. 22d, 1896, were issued to Mr. 
L. Denayrouze, of Neuilly, France, in which the claim of the inventor 
is, according to the London Journal, ‘‘ For incandescent gas lighting, 
the method of effecting an intimate mixture of air and gas under the 
combined conditions, as to the composition, the pressure, and the velo- 
city of the mixture, hereinbefore stated.” A lengthy specification is 
provided, the main portions of which are reproduced—referring, as it 
does, to the inventor’s previous patents, already described in these 
pages. The patents in question are No, 22,615 of 1894 and Nos. 4,494, 
7722, and 14,053 of 1895. 

The patentee says that, in these earlier specifications, he has described 
means which he was the first to employ in order to obtain ‘‘ new in- 
dustrial results in respect of incandescence gas lighting.” By his pre 
paration of a mixture of gas and air for incandescence mantles, burned 


on Bunsen or analogous burners, he claims to have realized a lighting | 





power at least five times that obtained in the way in which these 
burners have been so far used. This niixture of air and gas is, he says, 
effected as follows : 

‘** A very small power is applied, causing the molecules of air and 
gas to interpenetrate each other intimately, by means of a mixer the 
most simple type of which is a fan. The gaseous mixture thus formed 
at or near the burner, reaching the mantle under conditions most 
favorable for combustion, produces the maximum effect. On clos: !y 
studying the phenomenon, after having practically realized it, I have 
been led to determine very exactly the manifold conditions which hive 
to be satisfied by mixtures capable of producing such results. Once 
these conditions were known, I have been able to modify and extend, 
as I shall describe, the means which I at first employed for producing 
by such a mixture a light which is new, not only in respect of ‘ts 
splendor, but also in respect of certain special qualities which practive 
alone has revealed.” 

The mixture of air and gas should fulfil the following necessary aid 
sufficient conditions : (1) It should have a certain chemical compo.i- 
tion ; (2) also a certain physical constitution ; (3) and it should reach 
the mantle with a certain velocity. When these three conditions are 
all properly fulfilled, the complete luminous effect is produced. But 
if any one of the conditions is wanting, the effect is lessened—the com- 
bination determines the production of the phenomenon. 

The patentee observed that the blades of the fan-mixer not only 
triturate and beat the air and gas, but that apparatus of this kiad causes 
the mixture to issue at considerable speed, determined by the tangen- 
tial velocity of the blades. With a particular mantle, the luminous 
effect goes on increasing up to a certain velocity, beyond which it de- 
creases, while the pressure of the gas supply does not vary. Hence it 
is evident that, to consider the burner itself without taking into account 
at the same time the texture of the mantle and the character and pres- 
sure of the combustible supplied, and without also considering the 
velocity of the mixture as it reaches the particles to be rendered incan- 
descent, is to look on only one part of the question, which ‘“ ought to 
be considered in its entirety, with all its amplitude and the variety of 
practical solutions of the problem.” 

When one considers the complete system in regard to the elements 
producing the light, it is seen that the quantity and quality of the light 
produced intimately depend on the manner in which the system per- 
mits approach to the following result: To give each solid particle of 
the mantle the maximum energy of vibration that can be realized with 
out destruction or excessive fatigue of any part of the system. Thus 
stated, in al! its generality, the problem admits of various solutions, 
which may be grouped in three series. 

The first series consists of solutions in which the combustible (gas) is 
taken at the service pressure (20 to 30 mm.), and the air at atmospheric 
pressure, the mantle having the usual weight and volume of those em- 
ployed with Bunsen burners. In this case it is only necessary to ad- 
just within these limits the three conditions for establishing a good 
luminous system : Chemical composition of the mixture—1 of gas, 3 to 
5 of air; physical constitution—pulverization of two fluids; and veloc- 
ity of the mixture—1.5 to 2.5 meters per second. In this way there is 
obtained a mean light with 10 liters per Carcel. Hitherto efforts have 
been made to producs in the mixture a kind of stable molecular equi- 
librium ; whereas experience shows that the effect desired can be pro- 
duced only in a fluid in motion. No ‘new organs” are required, ex- 
cept that, in the system of pipes leading from the single mixer, openings 
are made proportioned to the volumes of the mantles; and the velocity 
of issue is rendered approximately the same at all the openings (which 
may be unequal or unequally distant from the flame) by partially 
throttling them with wire gauze, so as not only to regulate the velocity, 
but the time requisite to insure against explosion by the flame striking 
back. 

The second series consists of solutions in which, while the mantle is 
that usually employed with Bunsen burners, the air and gas reccive an 
initial pressure higher than that in the service pipes and the atmo- 
sphere. Good mixture can also be obtained in this way. It is only 
necessary and sufficient that the two fluids should lose, by means of 
baffles, the excess of velocity due to the initial pressure. Thus, if the 
blades of the fan mixers were stationary, so as to become simply baffles, 
and if the air and gas arriving separately under pressure had first to di- 
vide themselves in passing between these blades, and then the fau 
forced their laminz against each other for intimate mixture through 
perforated plates or wire gauze, the result would be so much the better 
the more by these means approach were made to the three conditions 
of : Composition, 1 of gas to 3 or 4 of air ; intimate trituration ; veloc- 
ity of issue, 6 to 12 meters. 
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{he third series consists of solutions in which the incandéscent bodies 
are no longer mantles of woven filaments, but are porous masses rela- 
tively thick. In this case the quantity of combustible gas and the ve- 
Jocity of the intimate mixture have both to canes the greater the 
mass of the body to be incandesced relatively to its volume. For appa- 
ratus of this kind, the gas alone (or both the gas and air) may be used 
under pressure. The speed of issue of the mixture should be greater 
the thicker the particles which it strikes as it issues. There is in this 
way no other limit to the production of the luminous effect than the re- 
sistance of the particles of the incandescent body to the mechanical 
force which tends to disperse them, or the heat which tends to fuse 
them. In this apparatus, violent incandescence effects can be produced 
by using ‘‘amadou” or sponges impregnated with usual liquids formed 
for salts of earths employed for making Welsbach mantles. Another 
good process consists in using naturally porous bodies sufficiently re- 
fractory—such as pumice stone or retort carbon, or bodies artificially 
made, having approximately the same molecular constitution. The 
form and texture of these porous bodies may be varied at will. Instead 
of very compact bodies, a sort of simple cartridge may be formed, con- 
taining filaments close together or entwined. Any kind of bundle, 
faggot, skein or tow of refractory wadding, forming a whole suffi- 
ciently strong, may (says the patentee) give good results, so long as the 
conditions of chemical composition, physical constitution and velocity 
of the issuing mixture are fulfilled. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
natin elon 
AT the annual meeting of the Plainfield (N. J.)Gas and Electric 
Light Company the following officers were chosen: Directors, H. G. 
Runkle, A. J. Bronson, William Runkle, F. A. Pope and E. G. Pope; 
President, A. J. Bronson ; Secretary and Treasurer, H. G. Runkle. 





Me. J. J. Power, Superintendent of the Cumberland (Md.) Gas Light 
Company, writing to the JOURNAL under date of the 16th inst., says: 
‘“*T inclose circular to show you that, although living in the heart of a 
great coal region, we are trying earnestly to popularize gas for fuel, 
especially in the instance of cooking. Our display will consist of 
various kinds of gas cooking stoves, heating stoves, water heaters, in- 
candescent gas lamps, gas engines, etc.”’ 





A LOOK over the Cumberland Company’s announcing circular shows 
that it invites the housekeepers of Cumberland to attend an exhibition 
of gas appliances for lighting, cooking, heating and power, the place of 
the display to be Belvidere Hall, Tuesday, Wednesday, Thursday and 
Friday of last week having been the dates selected. The Hall was to 
be open for the reception of visitors, from 1 to 11 P.M., and the guaran- 
tee was given that competent attendants would be present to explain 
the purpose and operation of the various devices shown. The main 
feature of the exhibition on the afternoons and evenings (at 3 P.M. and 
8 P.M.) of the 21st and 22d was to be a demonstration lecture on cooking 
by gas, with Mrs, Gesine Lemcke, of the Brooklyn and New York Col- 
lege of Cooking, as the demonstrator. The Cumberland Company’s 
pra:tice in this respect could be profitably followed by many companies, 
the annual output of which is less than the Cumberland Company re- 
port; ; and it may be taken for granted that the lectures given there 
last week will bear sound financial fruit. 





In our issue for March Ist (p. 330) we reported that the proprietors of 
the Consumers Gas Company, of Reading, Pa., had invited the house- 
keepers of that city to take part in a competition or contest, the basis of 
which was the forwarding to the Company, within a specified time, of 
a paper carrying ten reasons why gas should be used as a fuel in cook- 
ing stoves in preference to any other form of fuel. Two prizes were to 
be awarded, the first to consist of $10 in gold and a $20 gas cooker or 
heater ; the second prize to be $5 in gold and a stove valued at $10. In 
response to this offer the Company received many replies, and in the 
end the prizes were awarded (first) to Miss Amanda G. Jones, 136 South 
9th street, and (second) to Mrs. E. R. Gerber, 514 South 6th street. The 
contest or competition, which was brought off so successfully, was 
originated by Mr. Theodore Keppelman, who has charge of the Com- 
pany’s gas appliance department. 





THE ‘10 reasons” that secured for Miss Jones the first prize are ap- 
pended : 

“1. Ifno one encouraged inventors, we would still be sewing with 
needle and thread. The gas stove is theinvention of a genius; you want 
to encourage it. 


‘* 2. ‘Cleanliness is next to godliness.’ Are you clean with ashes in 
your hair, over your dress, and your hands roughened with it ? 

«3. As a matter of economy you need a gas stove ; add the hauling 
of your ashes to the cost of your coal and see. 

‘* 4. You can procure a more even heat with a gas stove than is pos- 
sible with coal. 

‘5, In case of sudden sickness, when your coal fire is fixed for the 
night, you can have boiling water in a few minutes with a gas stove. 
Your patient might die, while waiting for the kettle to boil, if you use 
coal. 

‘*6. Have you forgotten how like a burning, fiery furnace your 
kitchen was last summer? Witha gas stove you can cool your kitchen 
in a few minutes. 

“7, You can save time in using a gas stove. You can lie in bed 
longer in the morning, and linger longer over the bargain counters in 
the afternoon. 

“8. A gasstoveisa muscle saver. Did you ever think how many tons 
of coal you use in the kitchen, and that you handle it twice, in carry- 
ing it up out of the cellar, and then again to the ash barrel. 

**9, No one enjoys a coal oil stove, because of its offensive odor, nor 
a gasoline stove, because of the danger to life and property. A gas 
stove is both pleasant and safe. 

‘10. It is your duty, as a progressive citizen, in this last decade of 
this 19th century, not to be satisfied to do things as your great- 
grandmother did.” 





Mr. J. H. Enricut, formerly in charge of the works of the Meridian 
(Miss.) Gas Light Company, has been appointed Superintendent of the 
Nevada (Mo.) Light Company. 





A SPECIAL meeting of the shareholders in the Louisville (Ky.) Gas 
Company was called for last Thursday, the purpose of the meeting, as 
set forth in the order by the Directors for the session, being to consider 
the affairs of the Company, and todetermine upon a method for raising 
sufficient funds to provide for the necessary reconstruction and exten- 
sion of a part of its plant, as proposed by the Board of Directors. 





Tae McKeesport (Pa.) Herald says that the United Coke and Chem- 
ical Company, of Glassport, Pa., has secured control of the franchises 
and business of the McKeesport Gas Company. 





Tue home offices of Messrs. Humphreys & Glasgow have been re- 
moved from 64 and 66 Broadway to the Bank of Commerce Building, 
No. 31 Nassau street. 





A CORRESPONDENT at Decatur, Ills., forwards the following clipping: 
‘‘The Decatur Gas Light and Coke Company is no more. It is out of 
business, and in future the property and business will be owned and 
conducted by the Decatur Light, Heat and Power Company, the capital 
stock of which is $250,000. The stockholders of the new Company 
held a meeting early this month and elected the following Directors : 
L. L. Burrows, J. J. Peddicord, Joseph Michl, Frank Schlaudeman, 
Charles G. Powers, W. C. Johns, J. K. Hamilton, B. K. Durfee and 
L. E. Eyman. It is the purpose of the new Company, whivh includes 
25 or 30 stockholders, a number of whom reside at Toledo, O., and in 
Eastern cities, to make extensive improvements in the plant, by the 
purchase of new apparatus, in the extension of the gas mains, and in 
the stringing of more electric light and power lines. In the consolida- 
tion of the Companies, the stockholders bought the interest of the new 
Company which recently, through the efforts of Attorney Johns, se- 
cured a valuable gas franchise through the City Council by virtue of an 
ordinance. The gas franchise of the old Company has about run out, 
and in the new arrangement all rights and privileges are secured to 
those who in 1868 were instrumental in establishing the gas works, and 
to those who have since taken stock in the corporation.” 





Tue Directors of the new Company of Decatur have named the fol- 
lowing officers: President, B. K. Durfee; Vice-President, Frank 
Schlaudeman ; Secretary and Treasurer, Lewis E. Eyman. 





AT a meeting of the Morris county Board of Freeholders it was voted 
to permit the Morristown (N. J.) Gas Light Company to lay its mains 
through the adjacent settlements of Madison and Chatham, N. J. 





THE proprietors of the Haverhill (Mass.) Gas Company have issued 
notice that on and after May Ist the selling rate will be put at $1.30 per 
1,000 cubic feet, subject to a discount of 10 cents for prompt payment— 
within 10 days. This is a concession of 10 cents per 1,000. 
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THE Massachusetts Board of Gas and Electric Light Commissioners 
has assented to an issue of $190,000 thirty-year 5 per cent. bonds by the 
Boston Electric Light Company. 





AT the annual meeting of the East Albany (N. Y.) Gas Light Com- 
pany the following officers were elected : Directors, Frank Chamber- 
lain, F. A. Sabbaton, Jas. H. Miller, H. A. Brooke and R. Merrifield ; 
President, F. A. Sabbaton ; Secretary, Frank Chamberlain ; Treasurer, 
Jas. H. Miller; Superintendent, H. A. Brooke. 





DuRING the recent disastrous floods in the Western section of the 
United States, many gas plants were affected, even to the point of a 
temporary closing of the works. In the midst of the difficulties that 
beset them, the superintendents were quite up to the devising and 
carrying out of ingenious plans for keeping up the supply of light to 
their customers. As an instance of such ingenuity, the case of the 
Grand Forks (N. Dakota) Gas and Electric Light Company may be 
cited. The Red River of the North, which flows through Grand 
Forks, was well enough over its banks to interfere with the working of 
the gas and electric plant, especially in respect of power ; but Manager 
Roycroft having made up his mind that steam must be had, secured a 
supply in the following novel manner. The tracks of the Great 
Northern Railroad are perhaps two squares distant from the gas works- 
On a convenient siding a locomotive was switched, and a pipe connec- 
tion between its boiler and the engine of the gas works was maintained. 
This device tided the Company over the time until the Red River was 
no longer a disturbing factor. 





At the annual meeting of the Ann Arbor (Mich.) Gas Company the 
following result was reached : Directors, E. D. Kinne, Moses Seabolt, 
Wm. Wagner, 8S. T. Douglas and H. W. Douglas; President, E. D. 
Kinne; Secretary, H. W. Douglas; Treasurer and Superintendent, 
S. T. Douglas. 


Mr. A. W. FLETCHER has been appointed Manager of the Fort Madi- 
son (Iowa) gas works. 








Ir is reported that the properties and franchises of the Keystone 
Fuel Gas Company have been purchased by the proprietors of the 
Williamsport (Pa.) Gas Company. 





AT the annual meeting of the Macon (Ga.) Gas Light and Water 
Company, the officers chosen were: President, A. E. Boardman; 
Vice-President, W. A. Jeter ; Secretary, J. B. Hall. The plan for the 
reorganization of the Company has progressed to the point where it is 
safe to say that its complete rehabilitation will be accomplished before 
the end of June. The many friends of Mr. Arthur E. Boardman will 
greet this announcement heartily. 





THE plant and franchises of the Athens (Ga.) Gas Light Company 
have been purchased by Mr. J. W. Cowdery of Atlanta, Ga., who will 
overhaul the system thoroughly. 





Mr. WILLIAM MCKENZIE, who owns a controlling interest in the 
Manitoba Gas and Electric Light Company, is negotiating with the 
authorities of Winnipeg for an extension of the Company’s charter. 
He offers to extend the mains through sections not piped, and also 
agrees to make an important concession in the gas rate, for new fran- 
chise privileges. 





THE proprietors of the Clinton (Iowa) Gas Light and Coke Company 
are again at work over business methods for the increased use of gas 
in that city, for cooking, heating and power purposes. This month 
they are running in one of the local papers a full page advertisement 
of the advantages of gas for cooking. The advertisement is profusely 
i‘lustrated, the ‘‘ pictures” being chiefly of the type humorous. In 
fact, any one who reads the Merry War (for such is the title of the 
Clinton newspaper received by us some days ago from a correspondent) 
cannot help noting the certainty that the Clinton Gas Light and Coke 
Company is doing business on a big scale. The selling rates at Clinton 
are as follows : 
$1.25 per M, net. 


“ os 


For fuel use 

For illuminating. use 

For both fuel and illuminating pur- 
poses, in residences only, and where 


1,000 cubic feet or over is used per 


ce “ee 


The Company runs gas services at a charge of 10 cents per foot; gas 
fitting in residences at 8 cents per foot ; supplies, fixtures, chandeliers, 


Light Journal, 


etc., at wholesale cost to itself ; and follows the same rule in respect of 
gas stoves. 





THE Albany Argus says: ‘‘ A highly interesting case was that of 
William P. Halpin against the Municipal Gas Company, of Albany, 
the decision in which was rendered in favor of the Company, by Justice 
George Addington of the City Court. In his opinion Judge Addington 
said : This is an action brought by plaintiff to recover $275 damages on 
account of the destruction of floors in the houses of plaintiff, on South 
Ferry street, and of the destruction of trees in front of said hous»s, 
The defendant had a right to lay its mains in the street, but it was in- 
cumbent on it to use its property so that it caused no damage to the 
property of adjoining owners. Part of the claim is outlawed, and there 
is absolutely no proper proof of damage on account of the destruction 
of the trees. (See Evans vs. Keystone Gas Company, 148 N. Y., 115 ) 
It does not seem that the defendant is liable from the mere fact that gas 
leaked from its pipes and damaged property without some negligence 
or carelessness on the part of the defendant. (See also Loser vs. Bu- 
chanan et al., 51 N. Y., 476.) The subject of this action is very thor- 
oughly and at length discussed in the above case and the cases distii- 
guished. At page 484 the court says: ‘We must have factories, 
machinery, dams, canals and railroads. They are demanded by tlie 
manifold wants of mankind, and lay as the basis of our civilization, If I 
have any of these upon my lands, and they are not a nuisance, and are 
not so managed as to become such, Iam not responsible for every dam- 
age they accidentally and unavoidably do my neighbor.’ In the Evaiss 
case, above cited, the court says: ‘The two points for the jury tojbe“con- 
vinced upon were was natural gas carelessly suffered to escape from the 
gas main, and was it the procuring cause of the destruction of the vital- 
ity in vegetation.’ On the other hand it appears from plaintiff's own 
proof that there was a smell of gas in the houses for nine years, and 
that new floors were laid in 1888, 1892, 1894 and 1895. It also appears 
that the floors were curled up, and when they were taken up aad a 
lighted match applied to the pieces of wood, there was a sudden flame 
which would immediately go out. Notwithstanding these facts no 
effort was made to remedy the evil, nor was the attention of the de- 
fendant called to the condition. From these faets, proved by plaintiff 
himself, even though he was not obliged to prove negligence on the 
part cf defendant, it clearly appears that he stood idly by and saw his 
property destroyed year after year, without making an effort to remedy 
the defect when he was convinced that the damage was caused by gas. 
On this branch of the case alone it seems to me that he was guilty of an 
omission which precludes him from recoveriug any damages. Judg- 
ment for defendant.” 





TuHE following is from a recent issue of the Lincoln (Neb.) Journal: 
‘*H. C. Park has instituted a suit in the District Court for $20,000 dam- 
ages done to his character and reputation by his arrest last September 


‘and subsequent incarceration on the charge of vagrancy. The de- 


fendants in the suit are President D. E. Thompson, Secretary J. K. 
Honeywell, Superintendent William Lawlor of the Gas Company, 
Mayor F. A. Graham, Judge Frank R. Waters, Chief of Police S. M. 
Melick, Clerk William B. Baird, Detective O. M. Routzahn and the 
Lincoln Gas Company. Park alleges that he was engaged in the in 
spection of gas meters last September. He says that Superintendent 
Lawlor, of the Gas Company, came to him and advised him to stop 
looking over their meters. He aveis that he was told to give it up or 
he would be compelled to leave the city as another had before him. 
He said his living depended upon it and he could not forego his occupa- 
tion. He claims that Mr. Lawlor and others then entered into a con- 
spiracy to stop the inspection of the meters. Mr. Lawlor visited the 
City Clerk to find some ordinance Park was violating and, the plaintiff 
says, found none. Then he says Lawlor told him if he did not desist 
from the inspection he would have him arrested. He declined to stop. 
He says that, on September 5, 1896, W. B. Baird came to his place, 
where he was lying in bed ill, and ordered him to report at the station 
immediately. He says he went to the station with Mr. Baird and was 
searched, registered and thrown into a cell, without being permitted to 
see an attorney, although he requested that one be sent him. He avers 
that he lay in the jail from Saturday until Monday, being compelled to 
sleep upon the hard floor. He relates further that Monday morning he 


was arraigned before Judge Waters on a complaint made against him 
by Detective Routzahn, who charged him with vagrancy. He was 
sentenced to the county jail for 60 days and to pay the costs which 
amounted to a little over $5. He was sent to the county jail on a mit- 
timus issued September 7, and he claims that up to that time he had not 
seen an attorney. He remained in jail until the 9th, when hs wes per- 
mitted to give bail as he had appealed the case to the District Court. 
On November 11, when the case came up for trial, the court discharged 
him. He thinks this worry and the ignominy of the arrest ought to be 





worth $20,000.” 
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Electric Power from a New Mexico 
Coking Plant. 

Messrs. H. Whigham and 8S. A. Schomburg, 
cf the Raton Coal and Coke Company, are 
now installing at Blossburg, N. M., 3 miles 
from Raton, a new coking plant, embracing 
about seventy five 3 foot ovensin double banks. 
In the center will be erected a large battery of 
boilers, to which the waste gases of the coal 
will-be conducted through central flues. The 
power thus generated will be converted into 
electricity to furnish power fur the whole plant 
inside and outside of the mine. About 1} miles 
from the coke ovens will be situated the 
Robinson washing and crushing plant, which 
is now in process of construction. It will have 
a capacity of 800 tons each 10 hours. The 
waste coal from the washing plant will be tak- 
en down a larry line by a small steam locomo- 
tive in 7-ton larry cars, each car carrying a 
charge for an oven and delivering it directly 
over and into the oven. All of the machinery, 
from tipple to mine opening, will be driven by 
electric motors, and in the main entry a trolley 
line is being built on which an electric locomo- 
tive of 150 horse power will bring the. pit cars 
to the tipple. The latest improved mining ma- 
chinery run by electricity will drive all of the 
entry work. 








The Production of Electricity by 
Chemical Means. 





For some time, says the London Electrical 
Review, E. Andreoli has been engaged in in- 





vestigating the behavior of primary batteries, 
which depend, as regards their action, upon 
the continuous oxidation of hydrogen, carbon 
monoxide, ete. Although his results have been 
for the most part of a negative nature, they are 
none the less valuable on that account, inas- 
much as it is often as useful to know that a 
thing cannot be done as that it can. Duringa 
portion of his investigation, he has been 
collaborating with Borchers, and together they 
have fixed upon the weak point in the batteries 
with which they have experimented. This 
consists in the use of electrodes, which become 
dissolved as the battery acts. They have both 
come to the conclusion that success with such 
batteries may only be secured by discovering 
and employing electrodes which do not pass 
into solution during the oxidation of the gas 
which is used in the battery ; it remains, there- 
fore, for themselves or others to discover and 
apply such electrodes. A full account is given 
of these later investigations in the Zeitschrift 
fiir Electrochemie, Vol. LII., pages 186 to 189. 
It is of interest to note in this connection that 
Dr. Jaques, whose experiments have attracted 
attention, has gone to Europe to pursue some 
further researches. 





The Market for Gas Securities. 

After a queer exhibition of legislative ground 
and lofty tumbling, the Assembly, on the 
evening of last Tuesday, passed the bill, pre- 
viously agreed to in the Senate, reducing the 
gas rate in New York city in the sum of 5 cents 
per 1,000 for each year until the figure of $1 
per 1,000is made. The bill is now in the Gov- 
ernor’s hands, and there is no doubt that it will 
become a law. It isa fairly good measure, in 
that it insures the Companies from interference 
for a period of 5 years, by the end of which 
time, in fact, long before its end, the Com- 
panies will have effected considerable econom- 
ies in their systems, through consolidation or 
otherwise. Important developments cannot 
fail to appear in city gas managements within 
the year. Under the influence of the passing 
of the act, city gas shares were strong during 
the week, Consolidated selling up to 164. This 
time it should go to at least 175. Mutual is 
nominally a shade lower, the reported asking 
figure being 250. East River common is also 
a trifle lower, while Equitable is in demand at 
211 bid. 

‘Brooklyn Union is 104} to 105, and the bonds 
are exceptionally strong, at 112 bid. Bay State 
advanced to 9} bid, Chicago is at the figures of 
a week ago, Baltimore Consolidated is dull and 
lower, at 58 to 59, and Consumers, of Jersey 
City, advanced to 80 bid. The Directors of the 
Consumers Company have declared a semi- 
annual dividend of 2 per cent., payable May 1 
The books close to-morrow (Saturday), to be 
reopened May 3. A notable advance is report- 
ed in Wilmington (Del.) gas, which is again at 
the 200 mark. Lacledes are dull, while West- 
ern, of Milwaukee, is in good demand, at 65 
bid. The Indiana group of gas stocks have at- 
tracted much attention of late, notably so in 
the instance of Indianapolis, a fair figure for 
which would likely be 134. 

No one could make much of a mistake 
by having a ‘‘try” at any stock on the 
list just now, even at the figures asked by 
holders. 















Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau Sr., New Yore Crryv. 
Apri 26. 
«=> All communications will receive particular attention. 


t= The la quotations are based on the par value 
of $100 per sha 





N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......sssessee. $35,430,000 100 164 16% 
REE J ccccccsatdicasecessse 500,000 50 195 ad 

OER cavidhsagidsnes 220,000 aa 100 ? 
WAGONS £000.00. ccnsevceseve 4,000,000 100 21 213 
Bonds, 6's oseee 1,000,000 1,000 105 
” 1st Con. FOkiscds 2,300,000 1,000 114 P 
Metropolitan Bonds eee 658,000 Pe 108 = 112 
Mutual.......... cvesccccsese 3,500,000 100 242 250 
©: FROG ic cdsecéetsns 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 4 “a 
WarGRGER . .sscss dcacecccccce 150,000 50 85 
a4 Bonds........ 150,000 1,000 “a 98 
New York and East River. 5,000,000 100 55 56 
Preferred .......cssecces 2,000,000 100 92 94 
Bonds ist 5°s.........+06 3,500,000 1,000 107 108 
** 1st Con, 5’s....... 1,500,000 2 100 10034 
Wohenend Oa.s BS. 348,650 50 50 ‘si 
Bonds... Lknaced 100,000 1,000 eS 
GUNG, 6. hep ccayaee cccdas 5,000,000 100 % 
Pretesred 6. <acsccecseces 5,000,000 100 113 115 
Bonds, ist Mortgage, 5’s_ 1,500,000 1,000 113 
WONG ccc ncccoudhteds mia 299,650 50 130 
Out-of-Town Companies. 
Brooklyn Union .........++- 15,000,000 100 104% 105 
“ “* Bonds (5's) 15 000,000 1,000 112 112% 
Bay State: ...s6.cses eccece 15,000,000 3D 9% «210 
yg Income Bonds..... 2,000,000 1,000 a 35 
Boston United Gas Co,-- 
1s Series 8. F. Trust.... 7,000,000 1,000 85 
S45 © *> on eee ae 70 72 
Buffaio Mutual.,........... 750,000 100 125 Be 
= Bonds....... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 ea 95 
Chicago Gas Co............. 25,000,000 100 814g «(81% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 et 9414 
A ee 1,069,000 oy 72 74 
ist Mortgage............ 1,085,000 - aa 96 
Consumers, Jersey City... 2,000,000 100 80 85 
- Bonds....cseece 600,000 1,000 103 = 
Cincinnati G. & C.Co....... 8,500,000 100 201% 202 
Consumers, Toronto........ 1,600,000 50 39 :1844%_:s«187 
Capital, Sacramento........ 500,000 50 35 
Bonds (6's)....... sessee 150,000 1,000 
Consolidated, Baltimore.... 1,000,000 100 58 59 
Mortgage, 6's........... 3,600,000 107 107% 
Chesapeake, ist 6’s..... 1,000,000 és 
Equitable, 1st 6's. ...... 910,000 
Consolidated, ist 5°s.... 1,490,000 =a 
ee ee 4,000,000 . 2 a 
eo GR. icenscsace 4,312,000 ne 72% 74 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 a 101 

PONS WEED <cccccccoucscees 2,000,000 pa sO 83 
mie BeR. . 0. cece 2,000,000 i 89 92 
PRS cids iadtcacaswndes 750,000 25 fs 145 
Indianapolis...... ........++ 2,000,000 132 138 
~ Bends, 66...<:< 2,650,000 a 105% 107% 
PONT CURE cccccccecccet coe 750,000 20 180 aa 
Lafayette Gas Co., Ind..... 1,000,000 100 s+ 88 
AOR dccvesee ecassees es 1,000,000 1,000 p24] 95 
RARE Bk ctscowiscgcaena 2,570,000 50 Pe da 
Laclede, St. Louis .......... 7,500,000 100 22 2 
POINT, docisdinvs scaves 2,500,000 100 7 7 
WR sks ccieeses eccccces 9,084,400 1,000 97 974 
Little Falls E vdesceceuds 50,000 100 100 
ORES ictntas snceccsdys 25,000 = — 100 
Montreal, Canada ...... esee 2,000,000 100 200 4 
Newark,N. J.,GasCo....... 1,000,000 93 98 
WON OS erie ecdedeesee 4,000,000 4s 133 
New Haven.......ccccsoscseses 1,000,000 Bm 2 we 
Oakland, Cal...........ss00 2,000,000 5346 4 
? OR. ceciciccsce 750,000 aa 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage....  20,100,00 1,000 er> gel 
2d 3 -... 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 3 175 
Rochester Gas & Elec. Co.. 2,150,000 50 wa 
Preferred. 0.4 cccesecccs 2,150,000 50 83 ra 
Consolidated 5's ........ 2,000,000 = 8% «= 
San Francisco, Cal. ........_ 10.000,000 100 9734 «(9814 
St. Paul Gas Light Co...... 1,500,000 100 79 81 
ist Mortgage, 6°s........ 650,000 . 84 87 
Extension, 6's..........++ 600,000 a rt 
General Mortgage, 5's 2,400,000 x 88 90 
500, 25 a 
2 250 
100 65 67 
: % 9% 
Wilmington, Del. ccvccccecce 550,000 3 WwW 22 
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Stockholders’ Meeting. 


Orrice oF THE Untrep Gas IMPROVEMENT Co., | 
Drexe. Buiipine, Puta., April 21, 1897. { 


The Annual Meeting of the Stockholders of the United Gas 
Improvement Company will be held at the Company's Office, 
Drexel Building, Philadelphia, Monday, May 3d, at 12 o'clock 
noon, when an election will be held fora President and six (6) 
Directors to serve for the ensuing year, and such other busi- 
ness transacted as may be brought before the meeting. 

The stock transfer books will be closed from 3 p.m., Tues- 
day, April 2/th, until 10 a.m., Tuesday, May 4th, 

1142-1 EDWARD C. LEE, Secretary. 








Situation Desired 


As Cashier, Asst. Supt. (or as Supt. of Small Gas or Water 
Works), or Bookkeeper for a Coal or Water Gas Plant. Has 
had seven years’ experience as Sec. and Treas. of Water Gas 
and Electric Light Plant combined. Is familiar with read- 
ing both watcr and gas meters. Address 

1139-4 “F.,”’ care this Journal. 








MANACER. 


A man wants a position to manage a gas property. 


1189-5 *U. G. I.,” care this Journal. 


Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of moe. Sixteen years’ experience in tne 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant, separately or combined. A practical 
mechanic, and understands the erection of a piaote and 
everything pertaining to the business. Not afraid of work. 
ay, no object until ability is proven. Rest of references. 
1102-tf Address ‘* M. E. J.,” care this Journal. 








April 26, 1897. 


American Gas Light Aonrnal. 


653 











FOR SALE. 


On account of changing location of our works and purchase 
of larger holder, we have for sale a Single-lift Gasholder, 
a) x 20 feet, capacity 100,000 cubic feet. Complete and as 
good as new. Now in brick tank. Built by Stacey Mfg. Co 
in 1889. Holder has cup on bottom for telescoping, and 
guide framing is arranged and punched for additional sec- 
tion. Can be taken down and re-erected in brick or steel 
tank, as may be desired. Will be sold cheap. 

THE AKRON GAS COMPANY, 

Akron, Ohio. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
mouthpieces and Lids, for four Benches of 5’s 
and for one Bench of 8 retorts. 


Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 


manenaier Somdoneer, ehell, 36 in, diameter, with 
98 2-in. tube’, 10 ft. 6 in. long. 


p-shaped Far Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man- 
holes, 11 in. by 15 in. 


S-inch Center Seal. 


i 120-14t 





Feur Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS Co., 
Dubuque, Iowa. 


FOR SALE, 


One 8-Foot Station Meter, with 12- 
Inch Connections. 


1119-00 





In good order and in use. Address 


1127-tf NEW HAVEN (CONN.) GAS LIGHT CO. 








For Sale. 


A Small Gas and Electric Light Plant, 


in a Soutbern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


GAS COMPANY SECURITIES 


A SPECIALTY. 





Brookt 
Co —— 
oy of New Jersey, 


mete hant 
waukee 
Grand Ra 


—— ork, 


Syracuse 
St. Paul. 


CUSTAVUS MAAS, 
Teleport usatt, 26 Broad St., N. Y. 


MARQUAND & PARMLY, 


160 Broadway, New York. 











Members New York Stock 
Exchange. 








eee 





successor to 
9 NICHOLLS & GRANGER 


J.C. py sacl 





Manfr. of eS PAT. 

GAS > END CAS 
STOVE BF ngareenm 
TUBING. Tubing. 
as ovator Tubing. 


pnt 08 


Mich. Ammonia Works, 





STROH & OSIUS, Pat’ees, 02 


Detroit. Mich 











struction, Accur 
ate in Operation 
Lo Pri 


Fully Guaranteed. Send 
for Circulars. 


The Bristol Co., 


Waterbury, Conn. 


BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


Street 
Simple in Con- 


iw ice. 





BUILT ON HONOR. 


1&Co., - - 


Send for Catalogue. 








GUARANTEED SUPERIOR IN EVERY WAY. | 


§ Chicago Water eters & Fan Co., 101 Lake St., Chicago. 
Agts. (| Mich lt 54 Congress Street, Boston, M 


Home Office, Backus Pare Motor Co., Newark, N. J. 


Mass. | 









THEO. CLOUCH, 


(Established 1870.) 
SOLE MANUFACTURER OF THE 


Maxima clough juste Gas Burners 


E. H. Nickel Tips for 
Water Cas a Specialty.. 


THEO. CLOUGH, - - Dobbs Ferry, W. Y. 





Patent Lava Gas Tips. 


UNIFORMITY 
; GUARANTEED. (3 





| STEWARD MFG. CO., 


CHATTANOOCA, TENN. 


D. M 











sap Mica Chimneys 
= For Welsbach Lights 


ARE THE 
BEST IN THE WORLD. 
a 


Get Catalog 
and Discounts. 


> ee 


The MICA MFG. CO 


Micasrmiths, 











2 PIECE 
MICA CHIMNEY. 


88 Fulton Street, 
N. Y. City. 


Etched Chimneys to 
Order. 











Tele., * 


The Pioneer Vertical Water-Tube Boiler of the World! 





THE HAZELTON OR PORCUPINE BOILER. 





After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY KE:ND. 


Correspondence Solicited. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Cable Address, ‘‘Paila,"* New York. 
1229-18th St., 


~ New York. 


Gen'l Office, 716 E. 13th St, N.Y., U.S.A. 


a aiegaal 








Quality. 
582 to 688 Hudson Street, New York City, 








SCREEN FIED 


Steam Engine. Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 


ENGINES AND BOILERS. 


Also Horizontal, 


Automatic and Variable Cut-off Engines. 


Sizes from 3 to 75 Horse Power. 
Also Vertical and Horizontal and Marine Boilers. 


Steam 


PW. G. & G. GREENFIELD, 


Pumps and Adams’ Crate Bars. 


EAST NEWARK, N. J. 
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; COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coa! 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling materia! 








Special Trays for tron Sponge or Oxide of Iron 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired 
os 


NY 





) in and around 
Gas Works, Coal Yards, Factories, Etc., Etc 
45 Broadway, N. Y. Gity. 


PRR AAAAAA 


353-557 West Thirty-third Street, New York 


We also make the Cheapest and Strongest 


HUGHES’ “GAS WORKS,” 


A CONVENIENT 


BINDER for the JOURNAL 








Their Construction and Arrangement 


And the Manufacture and Distribution of Coal Gas. 


CHEAP. 
HANDSOME. Originally written by SAMUEL HUGHES, C.E. 
Price. $1. Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E 
me a Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65 
0., 
A. M. CALLENDER & CO., No, 82 Pine Street, N. Y. City 


Cox’s Gas Flow Computer 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10;000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0,40 to 1.00 














2. When the required discharge and the length of pipe are given, the diameter corresponding to 


os 


3. When the required discharge and the length of pipe are given, the pressure corresponding to 


CAS-FLOW 
COMPUTER. ° . 
" any pressure is at once seen 

any diameter is at once found. 
4. Any suitable combination of the different factors of any problem, under all possible condi 


é 
2 
: 
Copgrighlresebdy ™ i 
tions, may be immediately found 
It Prevents Errors and Saves Hours of Tiresome Calculations 

Price, $5.00, per Registered Mail. 


evore 


For sale by 





A. M. CALLENDER & CO., 332 Pine St., N. Y. City 














PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 


Translated with Permission of the author by GEO. M. RICHMOND, ME 


rice, $1.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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LOW PRICED bagi RANGES. 


Just the thing for these Hard Times. Will cook for 
a large family. Write for catalogue and discounts. 
A full line of all kinds of Gas Stoves and Ranges. 
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A. WEISKITTEL & SON, | "EW YO?K BRANCH: | NEW ENCLAND ACENCY : 
Factory: BALTIMORE, MD. 1387 BROADWAY, N. Y.|; WALDO BROS., Boston, Mass. 








aten t Cutter 


THE ANDERSON baren ng Link 


Made in all sizes, 






For Cutting ast, Wrought | H7_ BH REN D, 
Iron, Gas & Water Pipes. | Ee a 
\ & THE ANDERSON PIPE CUTTER 


PANY, Manufacturers, German (Stettin-Didier) Clay Gas Retorts, 


293 Lincoln St., Marlboro, M 


x NY Office, 18 Greenwich cht | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
WALDG BROS" | Stettin “Anchor” & “Eagle” Brand Portland Cement 


102 Milk Street, Boston, Mass. | 10 & 12 Old Slip New York. 











300890000 GOSH8) 1 SBHHSSFOSDLVDSGHDVHS 2 HOSE GHSH OHO HOOHSOSI HIST OVP VHIAE 


‘cnitatesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or luw pressare in the supply. 
WELSBACH eanee are fally controlled, and the governors soon pay for themselves by preventing the breaking of 
mantles and chi Th are already in use. Srders may be given to the Weisbach Co., or sent to ourselves. 


THE WILDER MANFG. co., # - 818 Cherry St., PHILADELPHIA. 
00000000 0000000000000000 0000000000 00000008 000000088000 00000000000080 


RITER & CONLEY, PITTSBURGH, PA: 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAI, WORK OF EVERY DESCRIPTION. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Caking Coal, 





EBASTERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc, 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKINC 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEE, C.E. 


Goal’and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


INTo. 118 Ffarwvell Awenue, - - Milwaukee, W 18s. 


Eastern Agents: AMERICAN GAS C0., Construction Department, 222 So. 3d St., Phila., ‘Pa. 
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P. H. & F. M. ROOTS Co. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA., 








Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 
Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 
Office will be continued for the sale of the Roots’ Brower. 





New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 





P. H. & F. M. ROOTS CO. 


Commnersville- Indiana. 





New York Office, 109 Liberty Street, J. B. STEWART. Manager 
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TRON ROOF FOR SALE. 


Dimensions of building, 87 feet in width, 225 feet in 
length, one story in height; side walls and gables of 
brick. Building designed for a Machine Shop, but, 
owing to the failure of the purchaser, the Iron Roof 
Trusses are now offered for sale at a bargain. The 
Roof is admirably adapted for a Machine Shop, Car 
Barn, Paper Mill, or for any other general manufac- 
turing purposes. Apply to the 


BERLIN IRON BRIDGE CO., 
EAST BERLIN, CONN. 





















Avex. C. HumpuHrers, M.E., ArTuur G. GLasaow, M.E. 
VUsSNHATTAN LIFE BUILDING, CaBLe ADORESS, 9 vicroria ST., 
(164 Broapwar,) LONDON & NEW YORK, ; LONDON, &. w.- 


MEW YORK. ““HUMGLAS."* ENGLAND. 












HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 











Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, 


ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 
































MAY, 1897. 




















; \|Wable No. 2. 
Fe | Table No. 1. NEW YORK 
B FOLLOWING THE cITY. 

_ s MOON. ALL Niest 

& | || LigHTINe. 
A | & Light. |Extingnish, Light. a 
| P.M. | A.M. 
Sat. | 1 7.20 Shi} 4.00 am) 6.45 | 4.00 
Sun. | 2/ 7.30 | 4.0u | 6.45 | 4.00 
Mon.| 3) 7.30 | 4.00 | 6.45 | 4.00 
Tue. | 4) 7.30 | 400 6.45 | 4.00 
Wed.| 5| 7.30 4.00 6.45 | 4.00 
Thu. | 6|10.40 | 4.00 || 6.45 | 4.00 
Fri. | 7/11.10 | 4.00 || 6.55 | 3.40 
Sat. | 811.50 | 4.00 || 6.55 | 3.40 
Sun. | 9)12.1049 | 3.50 || 6.55 | 3.40 
Mon, | 10)\12.40 3.50 | 6.55 | 3.40 
Tue. {11} 1.10 3.50 | 6.55 | 3.40 
Wed. | 12} 1.30 3.50 | 6.55 | 3.40 
Thu. |13] 2.00 3.50 | 6.55 | 3.40 
Fri. |14|NoL. |NoL. || 7.00 | 3.30 
Sat. |15|NoI.ru/NoL. 7.00 | 3.30 
Sun. |16)NoL. |NoL. 7.00 | 3.30 
Mon, | 17} 7.40 pmj10.10 Pm)! 7.00 | 3.30 
Tue. |18| 7.40 {11.10 7.00 | 3.30 
Wed. |19} 7.40 12.00 am|| 7.00 | 3.30 
Thu. |20; 7.40 {12.40 7.00 | 3.30 
Fri. |21) 7.40 1.10 7.10 | 3.15 
Sat. (22) 7.40 La} 1.40 7.10 | 3.15 
Sun. |23} 7.50 2.00 7.10 | 3.15 
Mon. |24} 7.50 2.20 7.10 | 3.15 
Tue. |25| 7.50 2.40 7.10 | 3.15 
Wed. |26) 7.50 3.00 7.10 | 3.15 
Thu. |27) 7.50 3.40 7.10 | 3.15 
Fri. (28) 7.50 3.40 7.15 | 3.15 
Sat. |29| 7.50 3.40 |) 7.15 | 3.15 
Sun. |30| 7.50Nm| 3.30 || 7.15 | 3.15 
31| 7.50 3.30 7.15 | 315 


Mon. 


} 
| 


TOTAL HOURS 
DURING 1897. 





LIGHTING 








By Table No. 1. 
Hrs. Min. 
January ... . 233.00 
February . ..187.20 
. 202.00 


-«170.40 | 
. Se 163.00 | 


PUNO ada ss 140.40 | 
> OR OReAEe 151.40 | 


167.30 
September ..174.40 
October... . 200.00 
November.. 205.20 
December. . 220.10 








By Table No. 2. 


Hrs.Min. 
January ....423.20 
February. ..355.25 
March.....: 355.35 
ee 298.50 
May .......264.50 
June...... 234.25 
July.......243.45 
August. ... .280.25 
September . 321.15 
October . . ..374.30 
November ..401.40 
December. . 433.45 





Total, yr...3987.45 





Total, yr. .2216.00 
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‘To Whom It May Concern. 













WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 
of the Welsbach patents. 





We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 





NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA,, PA. 































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 








THE STANDARD LOWE WATER GAS APPARATUS. 


Standard “‘ Double Superheater’"’ Lowe Apparatus, designed for the use of Naphtha, Crude ii, or “‘ Distiliates.”’ 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 


662 American Gas Light Journal. April 26, 1897. 


THE WESTERN GAS CONSTRUCTION CO, 


Fort Wayne, Ind. 
ENCINEERS AND BUILDERS OF CAS WORKS. 


The Improved Lowe Water Gas Apparatus. 












































improvei Double Superheater Lowe Water Gas Apparatus, for use of Crude Oil, Distiliates. or Naphtha and Gas House or Oven Cokes, or Anthracite Coals. Results are Guaranteed. 


Also, Coal Gas Apparatus, Bench Castings, Purifiers, etc., etc. 


GAS STOP VALVES, Especially for Gas Purposes. 
NEW YORK OFFICE, 32 Pine Street, - - WM. HENRY WHITE, Engr. 


c=x= “| NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MFG. C0., W YOR! to TRACY E PAINT CO 


MANUFACTURERS OF — i 


VALVES, oT 


& ihe | ——t_ % 
Double and Single Gate, 4 in. to 72 in., outside and ad 
inside Screws. Indicator, etc., for Gas, 


Water, Steam, Oil and Ammonia. em UFA ACTURE RS_ OF __ 


PAINT “wez™ “Holders 


And all Ironwork about Gas Works. 
POUGHEEEPsin, N. LY. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Ec. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 








— 























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Aydraulic Main Dip Regulators, Check Valves, GASHOLDER TANKS AND The Gas Engineer’s 
Poot Valves, Yard Wash and Fire Hydrants. |GAS WORKS MASONRY COMPLETE Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.1.C. 
Price, $2.50. 
TROY N.Y. 70 Rush St., Near Division Ave., Brooklyn, N. Y. | A+ Me CALLENDER & CO., 22 Tine Street, N.Y. Ciiy 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, 
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NATIONAL GASi=> WaTER Co. 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ? 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! iTS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, deiivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry, DOUGLAS’ FERRIC OXIIE TROW MAEE 


For Gas Purification 


A GUIDE TO THE STUDY OF THE : : i i 
MEASUREMENT OF LIGHT. Is a superior natural Hydrated Oxide of Iron. | For Gas Purification. 


Will give a higher purification per bushel than 
B iam ,| any other material. We ship the pure Oxide 
y Will Joseph Dibdin of Iron, containing no‘sawdust, thus effecting | 
Price, $3.00. a saving in freight, leaving the consumer to | 
furnish the diluent at a nominal cost. It is now 


A. M. CALLENDER & CO., used by the largest gas companies in the West. Greenpoint Chemical Works. 


” Pj ity. Full information, with references to many users, and prices | 
88 Pine Street, N. Y. City delivered in any locality, furnished on application to 


H.W. Douglas (‘sai Ann Arbor, Mich. 


Acts immediately, and more efficiently 
than any otner purifying agent 
now in use. 


JOHN SCHRIEVER, Manager. 
enpoint Ave. & Newtown Creek, Brooklyn N.Y ~ 

















BOOKS. | Pargon’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
a vel eng AN. OR OTHER WASTE MATERIAL. 


omninn wees PARSON'S TAR BURNER. 


TREATISE ON THE COMPARATIVE UTILIZING OOAL TAR AS FUEL. 


COMMERCIAL VALUES OF G48 |PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOLL.ER TUBES. 

B RAHAM, Price $3. ; ? 
as i * These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
Orders for these books may be sent to this office. unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 
Ae %. CALLENDER & CO., 


Puss. x.y.o2:' HH. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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toomos PERKINS & CO,,  :um 


228 and 229 Produce: Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


. Shipments from New Work, FPhiladelphia, Baltimore and Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














Qecean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade..... 


iz Carefully prepared. 
Washington Building, New York. For Gas Making or 


Betz Building, Philadelphia. Heavy Steaming: 


FIELDS ANALYSIS 


E"or the Wear 1805. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Cen. Mangr. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 
CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale @ 
limited number + copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS OOALS. GAS COALS. 





th Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COOK: EE. 


Clarksburgh, Harrison Co., West Va. 
- Lecust Point, Baltimore, Md. 
44 South Street, Baltimore, Md. 


BANGS & HORTON, 
60 Congress 8t., Boston. 


MINES, = 
WHA RVES, - ” 
OFFICE, - - - 


ROUSSEL & HICKS, 
71 Broadway, N. ¥. 


t AGENTS, 





KELLER ADJUSTABLE 
COKE CRUSHER. 


» Sim Durable. Will 
7 toy sine Desired. 


Cc. M. KELLER, 
Sec, & Supt. Gas Lt. & Coke Co , 
Columbus, ind. 
Correspondence So.icited. 


The Gas Engineer's 
Laboratory Handbook. 


By JOHN HORNBY, F.1.0. Price, $2.50. 








A. M. CALLENDER & CO., 82 Pixs Sr., N. Y. Crry 














GREENOUGH’S 


“DIGEST OF GAS CASES,” 





Frice, 858.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has evér 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent 


Ae M. CALLENDER & CO.« 32 Pine St.. N.¥ 


— THE ——_ 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Building, Phila., Pa. 
FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No 1 (Lower Side), South Amboy, N. J. 








Epmunp H. McCuLLouaa, Prest. Cuas. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom {.cm sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittshvpuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. a 





Established 1858. Incorporated 1890. 
Cuas. E. Greaory, ang a V.-Prest. & Treas. 


J.H Gautier & Co, 


Greene & Essex Streets, 
Jersey City, N. J. 


2s oa 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

FIRE BRICK ... 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exctusive Agents for 

The Mitchell Half-Depth Regenerativs Furnace. 

_, This is the « original coal-consuming Furnace for Retort 


Manufacturers of $ 





FIRE BRICK and FIRE CLAY SPECIALTIES. 


262 
Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
20a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 








Burns either Coal or Coke. Full and Half-Depth 
Teaetnrative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Sor Pine st., St. Louis, Mo. 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15th St. New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 








RUS BORGMER. 


23° ST, ABOVE We PACE mean 


FIRE Brick 
AND 


Cray RETORTS*: 

















Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1s864.— 


JAMES GARDNER, JR., 


Hamilton Buildinz, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to Wit AM GARDNER w@ SON 


Fire Clay Goods for Gas Works. 





SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8. 








HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
ETORT WORK 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
Fire Brick, Tiles, Ftc. 
GEROULD'S IMPROVED RETORT CEMENT. 
eg yl a 
ne ge fot on 


(ESTABLISHED 1856.) 
WORKS, Perth Amboy, N. J. 
BENCH SETTINGS, 
A ‘ement of great value for ing retorts, putting on moutb- 
and thorough in its work. Fully warranted to stick. 
In Kegs. 100 to 200 


s oe i 


In Kegs less than 100 “ 


SS. am GEROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have etudied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








Teo. J. Surru, Prest. J. A. Taywor, Sec’y 
A. Lamia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim - 
mey Tops. Baker Oven Tiles 12x 13x32 
10x 10x22 





WALDO BROS., 102 MILK 8T., BOSTON, MASS. 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


‘A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous I)lustrations 


Price, $3.00. 


A. M. CALLENDER & CO 32 Piue Street, N. Y. City 
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wM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
10d works through stuffing box in front end of cy inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address wiw, GOODWIN,€ President, 532 Bourse Building, Philadelphia Pa. or 





THE WESTERN: GASKCONSTRUCTION CO. Bldrs. &{Gen. Agts. Fort Wavne Ina. 
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DAVIS & FARNUM MEG. CO.. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan Blig., 8 Oliver s'. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors. 
‘ Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, anc 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY, 


INCORPORATED, 


wa Conestoga Building, PITTSBURGH, PA. 














MANUFACTURERS 0! 
F. L. SLOCUM, Prest. 





~ Gas Works Machinery of all kinds, seth; Weed, Sn 


PATENTEE AND OWNER 0) 


PITTSBURGH WASHER- SCRUBBER, y 


SOLE AGENT FOR ™ 
FELDMANN AMMONIA MACHINE, 4 
For producing Sulphate, Aqua, Chloride ] } 








and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


SOLE CONSTRUCTOR AND BUILDER. 
AMMONIA MACHINE, _ NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


Nell Murra Manufacturing = 


- Steel Gasholder Tanks, 


Sinate, Douste And TRIPLE-LIFT CGASHOLDERS, 
e— HORIZONTAL AND VERTICAL STORAGE OIL TANKS. 


Iron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Gonnections, Cast and 
Wrought fron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screw Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 








Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wwavne, Indiana. 
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BARTLETT, HAY WARD & CO. 


BALTIMORE, MD. 











—_— 





























~ Hriple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[rol Holder Tanks, 
a Scrubbers. 











ROOF FRAMES. 








Bench Castings, 











Girders. 
OL STORAGE TANKS 














Boilers. 

















Three Four-Lift Gasholders, each of | 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
Gen’! Mang’r & Treas. Chief Engineer. 


The Reonomical Gas Apparatus Construction Co., Ld. : 


269 Front Street, East, - - Toronto, Canada. 









ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Estimates Furnished upon Application. 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING 
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Millville, N, J. 
Poundries and Works: {Fiore ce, 


‘MANUFACTURERS OF . 


CAST IRON PIPE | 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
SENCH WORK. PLATE GIRDERS. i 
IRON FLOORS AND ROOFS. 





R. D, WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERs. 
MACHINISTS 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 


THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WoRR 
LAMP POSTS, VALVES, ETC. 





_— 





ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required: in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works, 


— OFFICES — 


Bridge & Ogden Sts., Newark, N. J. 





245 Broadway, New York Gity. 





The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Eitoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 








ILLUMINATING GAS! 


enry Disston’s Son’s Saw Works, Tacony, ’Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, 


FUEL GAS! 


THE LOOMIS PROCESS. 


Now in successful a at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


- = Hartford. Conn. 


To Gas Companies. 


We make to order CAP BURNERS to burn any amour! 
under a stated pressure. Send for samples. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREZT 
MAIN PROVING APPARATUS. 


o. A&A GEFRORBR. 
248 N. Sth 8t., Phila., Pa. 
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GAS WORKS APPAKATUS AND CONSTRUOTION. GAS WORKS APPARATUS AND CONSTRUCTION. 

















——7 Sw ~v, 
SSRIS re: 


H. RansHaw, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 


: * ey Me . J, THE STACEY MANUPACTORING C0 


Established 185!/. 


a * 
eT 
+ Ze 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


i _sain Cincinnati, Ohio. 


George Shepard Page’s Sons, 


The ‘Standard’ Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphe'g, and Ammonia Still, 
| The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G69 Wall Street, New York City. 




















Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 
ON THE CONSTRUCTION AND WORKING OF Pormenty eith the ibuttnatat Won Werte. 
Regenerator Furnaces, Draughtsman and Constructing Engineer. |onsulting and Contracting Gas Engineer 
By Maurice GragaM, C.E. Dra-vings, Specifications and 1 Ratimates furnished for the con | Estimates, Plans and Specifications for New Works (Coa 
Price, $1.25. rae ttension given © Patent Otice drawings. : or Water Gas), and for Extensions or Alterations. 
A. M. CALLENDER & OD., 32 Pine Street, N. Y." | Uffice, No. 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 














WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City- 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished, 
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: LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















: i Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 











Bench Castings. R 


Fn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


Successors to HERRING & FLOYD, | 
JAMES 7 FLOYD & SONS, ““Gregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 1ith Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


_oe and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 






Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 





Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 














from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 








LOGAN, IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 
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GAS AND WATER PIPES. 


GAS METERS. — 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
GENEBAL FOUNDERS AND MACHINISTS 


Columbus, Chio. 


Davip Leavitt HouGu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Invi tions and Appraisals. 
and Estimates. 























Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 


WARREN FOUNDRY 


CAST IRON 











Established 1856. 


AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO Forty-EiGHt IncHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 











GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 





Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER 


& CO., 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with | 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, 
ing y Gas. By E. E. Perkins. $1.25, 

CHEMISTRY ‘. —e GAS. By Norton H. 

Humphrys. $ 

PRACTICAL FREATIE ON HEAT By Thomas Box. 2d 

editio’ 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY : 
cations, $5. Vol. I1., Lighting, $4 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


Gag WORKS: gy Arrangement, Construction, Plantand [1,1,UMINATING AND HEATING GAS. By W. Burns. $1.50 


reson anaes. ON GAS ENGINES, by G. Lieck- | 


Lig FUEL FOR MECHANICAL AND INDUSERIAL. 
RPOSES. By E. A. Brayley Hodgetts. $2.50 


COAL, SPONTANEOUS COMBUSTION OF. By ante 
wan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn, 60 cents. | 


The above will be forwarded upon receipt of price. 


must 3e added to above prices. 


books sent C.O.D. 


HEAT A MODE OF MOTION. By John Tyndall. $-..- 
THE MANAGEMENT OF SMALL GAS WORKS. 
CU. J. R. Humphreys. $1. 


MANUAL FOR aa ENGINEERING STUDENTS. By D. | 
Lee. cen 


THEORY OF HEAT. By J. Clerk-Maxweil. $1.50. 
GASFITTER'S GUIDE, by John Eldridge 40 cents. 


By 


CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- | 
ring 


DIGEST OF GAS CASES. $5. 
PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25 
DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


Vol. I., Fuel and Its rigeas A TREATISE ON THE COMPARATIVE COMMERCIAL 


Graham. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


VALUES 3s. GAS COALS AND CANNELS. By D. A. 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $65. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $2.50 


ot ane AND GAS FITTING. By W. P. Gerhard. 


| pRACTIOAL PLUMBING. By P. J. Davies. $3. 


GAS ae ce THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


| AMuRICAN PLUMBING. By. Alfred Revill. _ $2. 


CEMENT ; A Manual of Lime and Cement, their een 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| DOERR PHOTOMETRY, with Special Application te 
Electric Lighting. By A. Palaz,Se.D. $4. 


| 


Generation, Measurement, Storage ma Distribution. ~ 
Philip Atkinson. $1.50. 


ee TRANSMISSION OF ENERGY. By G. Knapp. 


ee hy POCKETBOOK. By Monroe and Jamie 
son 


MAGNETISM AND ELECTRICITY. By J. Overend. 40c 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC aes FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.I.E-E. $6. 


$8. 





If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. 


No 
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_ NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 

















CHARLES E. DICKEY. JAMES B, SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING 00 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 




















~m—_“‘Perfect” Gas Stoves —- 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 

















FACTORY AT ERIE, PA. 


The Keystone [leter Co., 


siege. eotoane at PA. 


MANUFACTURERS OF 















VERY 


GAS METERS, STATION METERS, 


PROVERS, TEST METERS, ETC. 
All Apparatus Thoroughly and Promptly Repaired. 


SUPERIOR GRADE OF 





“ “ . Agencies and Showroc”oms: 
New York, po Jemsey & Connecticut, 








Western, Pacific, 
THE BARTLETT LAMP MFG. GOMPANY, CAHILh, SWIFT & CO., WIESTER & CO., 
66 W. Broadway, N. Y. Gity. 121-207 S. 7th St., St. louis, Mo., 17 & 19 New Montgomery St., S$. Francisco. 
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GAS METERS. GAS METERS. GAS METERS. 











Established |1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Branufactories: GAS STOVES. peas Bis insta iia 
SUGG@’S “STANDARD” ARGAND BURNERS, poe eteatenemaece 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor. h Second Street, St. Louis, 
Arch & 22d Sts., Phila. ) wes meters with Lizar’s “invariable Mcasaring” Drum. | 222 sutter Street, San Francisce. 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


=~ METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


-D. McDONALD & CO.. 


EBatablished 1854. 


511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe 8St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








on 











MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


Detroit, Mich. 


- METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 





Detroit is one of the best shipping points in the United States for prompt deliveries bv rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc, 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Btreet, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 
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For efficiency and low gas consumption. 


For smooth and quiet running. 
E UA | E D - . For simplicity of construction and grace in-desizn, 
For general reliabi:ity. 


: For close regulation of power. 


E- 
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150 MEDALS AND DIPLOMAS. 


Direct foupled “OTTO” Gas Engine and Jynamo. 


DEMONSTRATION 

It is almost a og of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts., Phila., Pa. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 

















